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URTESY of the publishers permits us to print 
three selected chapters from Copley’s “Frederick 
W. Taylor,” which comes from the press this month. 
Two of these chapters relate to the beginnings of scien- 


tific management in the ‘80s, the other to one of Tay- 


lor’s later non-industrial researches. Three out oi 
seventy-seven chapters do not give a fair sample of the 
whole, for no one chapter is complete in itself; but 
there is enough to indicate that whoever sets out to 
read the book has an interesting excursion before him. 
It will provide a new background for a profitable re- 
reading of the “Principles of Scientific Management” 
and “Shop Management.” 


S the author of this life makes clear, Taylor was not 

primarily a philosopher and writer. He had two 
styles ; in his speech he was detailed, pell-mell and over- 
whelming; in his few written papers he deliberately 
cultivated a compact style and these papers were usually 
addressed to a particular audience. The result is that 
those who did not hear him in person expound his 
philosophy and explain his system, and who are de- 
pendent on his written papers, have had difficulty in 
getting an adequate idea of the scope of his activities, 
the range of his thinking, and even of that concrete 
thing known as his system. He was not able tempera- 
mentally to dissociate himself from his campaign, ob- 
jectify his philosophy and the system which expressed 
it, and write a comprehensive exposition of the whole. 
That is why this life of Taylor is so important and will 
for many years undoubtedly be a source of reference 
concerning the origin, nature and development of scien- 
tific management. 


EWARDED by indefatigable research, Copley is 
able to tell the whole story: aspects of Taylor’s 
ancestry and personality which made it inevitable that 
his life work should be something of the nature it came 
to be; management methods in the ’80s and ’90s which 
made it inevitable, once Taylor was in industry, that his 
life work should be exactly what it came to be; the 
step by step building up of a system of management to 
meet practical conditions which confronted him as gang- 
boss, as foreman and finally as chief engineer; then his 
realization of a basic logic in the system as developed 
and an attempt to formulate the principles involved; 
finally the struggle to give it to the world by concrete 
example and by the written word ;—the story is told 
in detail and largely by the use of correspondence from 
Taylor’s unusually complete files and of memoranda 
which have not heretofore been published. 


T should be remembered, however, that the work 

was not planned to be a treatise on scientific man- 
agement, but the story of a man’s life. Because the 
man devoted his life to one continuing purpose, the 
story necessarily became one primarily of that purpose. 
But the author’s original and constant aim was to por- 
tray the man through the incidents of his career, and in 
that he has succeeded admirably. Elements of weak- 
ness as well as of strengh, and incidents of defeat as 
well as of victory, have been impartially set forth. In 
no respect is it a conventional biography; it reads more 
like a novel; it is the drama of a man fighting an en- 
vironment of which he was a generation in advance; 
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a fight not without defeats in detail, but with victory 
in the large. There is a thread of pathos—even of 
tragedy—running through the whole. The reader, in 
the light of later events, will be conscious of Taylor's 
profound influence on the management movement 
throughout the world; but Taylor himself was hardly 
conscious of it. He never entertained any thought 
other than of complete victory in the long run; but he 
perceived a great closed-mindedness in the industrial 
world and felt that he had not had the opportunity to 
more than begin his life’s work. 


E have calls for articles in earlier issues of the 

BULLETIN which are out of print, and this has 
led us to the decision to reprint such an article occa- 
sionally. In this issue, however, we begin by reprint- 
ing one article which did not appear originally in the 
Butretin. Mr. Kendall’s “Types of Management; 
Unsystematized, Systematized and Scientific” is as good 
as when it was presented ten years ago. In fact, the 


_ reader can now get more out of it, for he can illustrate 


Mr. Kendall’s points by facts of his own observation 
during the last decade. There is a general understand- 
ing of the difference between unsystematized and syste- 
matized management, but even yet too little understand- 
ing of the difference between systematized and scientific 
management. There are probably more executives to- 
day than ten years ago who are explaining cases of sys- 
tematized management as cases of scientific manage- 
ment; and there is certainly a considerable number of 
“efficiency engineers” who are selling systematized 
management as scientific management. We hope this 
reprinting of his earlier article will stimulate Mr. Ken- 
dall to prepare another on the same theme in the light 
of ten years after. 


DR. ELIOT ON STANDARDIZATION 


HE following article by Dr. Charles W. Eliot, 
president-emeritus of Harvard University, appeared 


in several metropolitan papers about the middle of Aug- 


ust. The particular copy followed here is that of The 


Boston Herald, August 17. 


TENDENCY TOWARDS STANDARDIZATION 


A new blight is afflicting education and industries in the 


. United States, particularly the educational part of industries. 


Its name is standardization, and there is a very general move- 
ment to give it application in a great variety of American ac- 
tivities. The blight seems to have started in the industrial 
domain. To save time and therefore money, and to increase 
the productiveness of a given plant, the movements of the in- 
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dividual operative were carefully studied with a view to reduce 
the number of his movements and changes of posture, and to 
increase the automatic and repetitive quality of his work. The 
object was larger production at lower cost, and this object was 
gained ; but the inevitable result was the destruction of the in- 
terest of the workman in his work. For the lifelong interest 
of the handworker in the varied products of his skill was sub- 
stituted the intolerable dullness of tending machinery on a 
standardized “stopwatch” program. 

Soon standardization began to affect the school and college 
programs, the conditions of admission to college, and the qualifi- 
cation for degrees. It limited injuriously freedom of election 
of studies in both school and college. It also affected the 
method of instruction in every school or college course, particu- 
larly in the lower or more elementary courses. Thereby, the 
liberty of the individual teacher, particularly in the lower 
grades, was restricted, and the expedient liberties of pupils and 
students were also confined. 

It is obvious that standardization has become a dangerous 
adversary of progress in both education and industry. The 
ideal in education is to develop the utmost possible variety of 
individual attainment and of group attainment; just as the true 
goal of democracy is the free development of the utmost variety 
of capacity in the individual citizen. Uniformity in the attain- 
ment of skill, and therefore in earnings, leads not to joy in 
work but to discontent and unhappiness in the worker. The 
true educational goal is the utmost development of the indi- 
vidual’s capacity or power, not in childhood and adolescence 
alone, but all through life. Fixed standards in labor, in study, 
in modes of family life or of community life are downright 
enemies of progress for the body, mind and soul of man. That 
doctrine is as true in churches, courts and legislatures as it is 
in schools and factories. It is sometimes desirable to suggest 
minima as respects age, intelligence or productive capacity, but 
never maxima. 

It will be for the happiness of the American people to look 
carefully into the effects of standardization in both the national 
education and the national industries. It has already gone too 
far. Although some pecuniary economies can be effected by 
standardizing processes in both schools and factories, their 
physical and moral effects are unquestionably bad. “As soon as 
any process in state or church proves to be injurious to the 
physical or mental quality of the population a genuine democ- 
racy should set to work to modify or suppress it. 

The reason that the majority of the American people is to- 
day unchurched is that the various Christian denominations or 
church institutions from the first century to the nineteenth set 
up fixed standards of belief and practice based on what was 
supposed to be final revelations. Since experimental science 
began, about 150 years ago, to contribute powerfully to the 
progress of mankind, those fixed standards in the church have 
become discredited among thinking people; but since the re- 
ligious instinct is universal and irrepressible in man, a diligent 
search is now going on for a church free from standardization. 
This search and the co-operative management of the funda- 
mental industries are the most ‘promising efforts of the twen- 
tieth century. 

| CHaries W. E tor. 
Northeast Harbor, Me., Aug. 14, 1923. 


This impresses us as an example of Homer nodding. 
Where is the evidence upon which are based such sweep- 
ing generalizations ?—and by a scholar with the training 
and traditions of a scientist. Such wholesale general- 
izations concerning the church appear to be questionable, 
those concerning education premature, and those con- 
cerning industry contrary to available facts. 

Dr. Eliot seems to have reasoned as follows: the 
pre-Reformation church standardized dogma, ritual, 
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belief and conduct, each in greater or less degree; it 
held these standards rigid until the evolution of think- 
ing, belief and conduct, as a result of actual experience, 
caused a revolt and set up a new church; this new 
church established and maintained a rigid standardiza- 
tion until it too was overthrown; and so on. Ergo: 
standardization in the church has been a blight, because 
it has restrained a more regular and presumably more 
rapid evolution manifested in a better self-expression 
of the individual. 

But another from a study of the same historic facts 
might argue: No church, or any other organized social 
institution (e. g. law) could or can exist except by for- 
mulation of guiding standards of purpose, belief, and 
conduct; standardization makes the existence of human 
institutions possible; society has learned no other tech- 
nique of group action; when such standards have been 
overthrown it is because they have been too inflexible 
and have failed to conform to gradually developing 
human experience, intelligence and conduct. Frgo: 
standardization as a principle or a device is not to be 
condemned, but human ignorance, and imperfection in 
the use of the principle or device. And then the argu- 
ment would be developed to show that the modern con- 
cept of standardization is that of a “moving equilib- 
rium”; standards subject to intelligent modification. 

Consider the matter of education. When Dr. Eliot 
was a student he was subjected to a highly standardized 
system of education—rigidly prescribed courses and di- 
dactic instruction in accepted opinions and beliefs. Then 
during the generation of his presidency at Harvard Dr. 
Eliot was the leader in urging the general acceptance 
(standardization) of the elective system. Latterly there 
has been a turn to (standardization) a system less ex- 
acting in its prescription of courses than the system ci 
Dr. Eliot’s youth, and more exacting in that respect than 
the Harvard system of his presidency. And accom- 
panying this development of our educational system 
through these three stages there was a radical and pro- 
gressive change in methods of instruction in the indi- 
vidual course; the didactic imparting of accepted facts 
and conclusions giving place to the method of science—- 
seek the facts; analyze, classify and value them; the 
open mind, take nothing for granted; experiment, re- 
search, discussion; and so on. 

Who is yet prepared to say which of these three edu- 
cational systems has produced the better product ? Who 
is prepared to deny that each system achieved or aimed 
at standardization as the only known method of social 
trial of the particular educational theory? And who is 
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prepared to deny that we have here a good example of 
society’s learning how properly to use the principle or 
device of standardization in education, by improving its 
methods of instruction, thereby converting the standard- 
ization of inflexibility into the standardization of pro- 
gression? 

Dr. Eliot attacks standardization in industry as though 
it were something new, because only recently has indus- 
trial thinking given any attention to it. As a matter of 
fact standardization has dominated machine industry 
from its beginning, and probably dominated craft in- 
dustry more than we now realize. The current atten- 
tion to standardization in industry does not represent an 
effort to establish standardization as something new, 
but an awakening to the necessity of improving some- 
thing very old; an inquiry into the validity of a great 
mass of standards unconsciously accepted by imitation 
and tradition, and improvement of the mass by rejec- 
tion of the elemental standards no longer useful and 
substitution of new standards proved desirable; the in- 
troduction into industry of the principle of that stand- 
ardization which promotes progress in place of the 
standardization of inflexibility. The significant element 
in the current standardization movement ts not stand- 
ardization itself (which is a very old thing), but the 
questioning of standards (which 1s a very new thing), 
and the will to establish better and ever better standards. 

To one acquainted with industrial operations— 
whether general administration, management, or detail 
execution at machine, bench or desk—it is unnecessary 
to bring proof that these operations are and for a long 
time have been highly standardized; represent a great 
mass of inherited, accepted and unquestioned standards 
of opinion and procedure. As an example relating to 
general administration (policy) the discussion at the 
recent Atlantic City meeting of the American Bankers’ 
Association is a beautiful example of measuring policy 
by the standards of an earlier generation—no question- 
ing of their present validity. The average executive 
officer of almost any enterprise presents a picture of 
intellectual activity in making decisions and physical 
activity in executing them based on standards derived 
from—where ?—they have just grown up like Topsy! 
And at machine, bench or desk the method of the work- 


man is a method acquired by imitation without much * 


conscious thought in the process of acquisition. 
Scientific management startled the industrial world 
by declaring it should have standards. What did it 
mean by declaring it should have that which already 
permeated all industry? It meant that the standards 
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being used should be tested, rejected where found need- 
less or harmful, and improved where possible ; and par- 
ticularly that industry and every enterprise in industry 
_ should provide for the constant, systematic and rational 
questioning of existing, and the adoption of new and 
more valid standards. 

Standardization is essential to individual and col- 
lective functioning, particularly to groups of individuals 
cooperating for a common result; but it must be ration- 
alized and not unconscious standardization. Standards 
derived unconsciously by imitation do restrict individ- 
uality, but standards adopted through a process of ques- 
tioning, experimenting and valuing promote individual 
self-expression. These are the conclusions which must 
follow observation of facts where rationalized standard- 
ization exists in industry. 


PROFIT SHARING 
Wuy It Witt Nor Sotve tHe Dirricutties BETWEEN 
CAPITAL AND LaBor.’ 


HAVE read through your plan for profit sharing 
with the very greatest of interest, and have again 
given a great deal of thought to the whole subject, and 
wind up where [ started, with the firm conviction that 
the satisfactory and final solution of the difficulties be- 
tween employers and employes will not be made 
through profit sharing. I beg to quote you from a 
paper on “A Piece Rate System,” written by me in 
1895, as follows, on profit sharing: 


“Co-operation, or profit sharing, has entered the mind of 
every student of the subject as one of the possible and most at- 
tractive solutions of the problem; and there have been certain 
instances, both in England and France, of at least a partial 
success of co-operative experiments. 

“So far as I know, however, these trials have been made 
either in small towns, remote from the manufacturing centres, 
or in industries which in many respects are not subject to ordi- 
nary manufacturing conditions. 

“Co-operative experiments have failed, and I think, are gen- 
erally destined to fail, for several reasons, the first and most 
important of which is, that no form of co-operation has yet 
been devised in which each individual is allowed free scope 
for his personal ambition. Personal ambition always has been 
and will remain a more powerful incentive to exertion than a 
desire for the general welfare. A few misplaced drones, who 
do the loafing and share equally in the profit with the rest, 
under co-operation are sure to drag the better men down to- 
wards their level. 

“The second and almost equally strong reason for failure 
lies in the remoteness of the reward. The average workman 
(I don’t say all men) cannot look forward to a profit which is 
six months or a year away. The nice time which they are sure 
to have today, if they take things easily, proves more attractive 
than hard — with a possible reward to be shared with others 
six 


22, 1922. Reprinted from the Bulletin for December, 1916. 
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“Other and more formidable difficulties in the path of co- 
operation are, the equitable division of the profits, and the 
fact, while workmen are always ready to share the profits, 
they are neither able nor willing to share the losses. Further 
than this, in many cases, it is neither right nor just that they 
share either in the rpofits or the losses, since these may be due 
in great part to causes entirely beyond their influence or con- 
trol, and to which they do not contribute.” , 

I quote this as giving merely a bird’s eye view of 
my study of profit sharing. No single element touched 
upon by me in these few words is at all satisfactorily 
treated, and yet I still retain the same views that I had 
when this was written in 1895. 

There are a number of elements which I have not 
touched upon in this quotation, and which in my judg- 
ment form the very essence of the objection to profit 
sharing. The first of these is that so far-as I am able 
to find out, capital is not, on the average, generally 
speaking, receiving at the present time more than its 
fair share of the joint return given to capital and labor. 
And the eyes of the laboring people are continually 
directed to the wrong spot when they are focussed upon 
the great and unjust rewards which capital is now 
receiving. 

I feel very certain that one of the greatest misfor- 
tunes under which laboring people now are suffering, 
is that they are not correctly informed on this very sub- 
ject. One of the most illuminating articles that I have 
ever read appeared in the June Atlantic Monthly, and 
was written by Mr. Chas. Norman Fay. It begins on 
Page 758. I am sending you an extra copy of this 
number, which I have procured. The apparently re- 
liable statistics given towards the end of this paper 
constitute, to my mind, its very great value, and show, 
for instance, that if the entire reward which now goes 
to capital were divided equally among all the working 
people of the country, the average head of the family 
could receive an addition of only 60 cents a day to his 
wages. 

That means that if the entire reward now received 
by capital were divided equally among all the people 
in the United States, each individual would receive 
only 13 cents a day. 

Now I have not the slightest idea that the ordinary 
mechanic or employee of a company knows the facts 
in, this case. He is under the impression, as I was 
to a large extent, that capital received entirely too 
large a share of the joint product of capital and labor. 
(This of course is true, and true beyond the slightest 
doubt, in the case of certain aggregations of capital 
throughout the country, but is the exceedingly rare 

(Continued on page 188) 
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CHAPTERS FROM THE LIFE OF FREDERICK W. TAYLOR!’ 


By Frank BarKLey CoPLey 


I. ORIGIN AND NATURE OF TIME STUDY? 


HESE experiments, Taylor told the Special House 
Committee, were started along a variety of lines. 

One line was that which has come to be generally known 
as “motion study” or “time study.” Telling how’a 
young man was equipped for this study with a stop 
watch and ruled and printed blanks, Taylor continued: 


This man for two years and a half, I think, spent his entire 
time in analyzing the motions of the workmen in the machine 
shop in relation to all the machine work going on in the shop— 
all the operations, for example, which were performed while 
_putting work into and taking work out from the machines were 
analyzed and timed. I refer to the details of all such motions 
as are repeated over and over again in machine shops. I dare 
say you gentlemen realize that while the actual work done in 
the machine shops of this country is infinite in its variety, and 
that while there are millions and millions of different operations 
that take place, yet these millions of complicated or com- 
posite operations can be analyzed intelligently and readily re- 
solved into a comparatively small number of simple elemen- 
tary operations, each of which is repeated over and over again 
in every machine shop. As a sample of these elementary op- 
erations which occur in all machine shops, I would cite picking 
up a bolt and clamp and putting the bolt head into the slot of 
a machine, then placing a distance piece under the back end of 
the clamp and tightening down the bolt. Now, this is one of the 
series of simple operations that take place in every machine shop 
hundreds of times a day. It is clear that a series of motions 
such as this can be analyzed, and the best method of making 
each of these motions can be found out, and then a time study 
can be made to determine the exact time which a man should 
take for each job when he does his work right, without any 
hurry, and yet who does not waste time. This was the gen- 
eral line of one of the investigations which we started at that 
time. 

At the same time, another series of investigations was started 
which I shall describe later, and which resulted in developing 
the art or science of cutting metals. 

Before starting to describe these experiments, however, I 
want to make it clear to you that these scientific experiments, 
namely, accurate motion and time sudy of men and a study 
of the art of cutting metals,’ which were undertaken to give 
the foreman of the machine shop of the Midvale Steel Works 
knowledge which was greatly needed by him, in order to pre- 
vent soldiering and the strife which goes with it, marked the 


* Three chapters from Frederick W. Taylor by Frank Bark- 
ley Copley. e work, comprising seventy-seven chapters, will 

rint re by permission o publishers. ight, 
1923, by Harper & Brothers. 


*Chapter III of Book III, the general title of Book III 
being “Developing His System at Midvale.” The Midvale 
period was the decade 1880-1890. 
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first steps which were taken in the evolution of what is called 
scientific management. These steps were taken in an earnest 
endeavor to correct what I look upon as one of the crying 
evils of the older systems of management. And I think that 
I may say that every subsequent step which was taken and 
which has resulted in the development of scientific management 
was in the same way taken, not as the result of some precon- 
ceived theory by any one man or any number of men, but in an 
equally earnest endeavor to correct some of the perfectly evi- 
dent and serious errors of the older type of management. 


The question as to the extent to which time and mo- 
tion study was original with Taylor often was raised in 
his lifetime. His own attitude in this connection was 
made plain when, in 1912, the Sub-Committee on Ad- 
ministration of the A. S. M. E.* dealt with time study 
in its majority report on “The Present State of the 
Art of Industrial Management.” , 

To begin with, this committee formulated a basic 
principle, that of “transference of skill,” for all modern 
industry. By the phrase quoted it apparently meant, 
first, such a process as takes place when skill to do work 
is put into a piece of mechanism, and, second, such a 
process as takes place when best methods of operating 
machines, handling materials, and so on, are determined 
in advance by the management and the workman acts in 
accordance with this predetermination. While making 
no specific mention of Taylor’s work, the committee re- 
ferred to what Adam Smith in his Wealth of Nations 
(1776) had written about the listing of operations en- 
tering into the manufacture of pins, quoted from 
Charles Babbage’s Economy of Machinery and Manu- 
facture, and reprinted in the appendix to its report the 
tables Babbage had presented as those used in France 
in the eighteenth century and later on in England ia 
connection with the recording and timing of pin-manu- 
facture operations. 


"It will be seen that these two types of experiments corre- 
spond to the two principal sets of detail problems into which 
his master problem of getting metal cut in the quickest time 
had divided itself; the one set having to do with the mechan- 
ical equipment and the other with the workers’ use of that 
equipment. 

* Hereinafter the American Society of Mechanical Engineers 
will be so designated. 
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From the paper Taylor contributed to the discussion 
of this A. S. M. E. report we shall quote at length, not 
only because of its interest in connection with the ques- 
tion of the origin of time study, but also because Taylor 
here made his most careful attempt to define the nature 
of this thing which had been so generally misunderstood. 


The historical portion of the report [wrote Taylor] shows 
careful study, and is evidently the result of much research. In 
certain particulars, however, it is somewhat misleading; that 
portion of it, at least, which includes the quotations from 
Adam Smith, etc., and particularly tables 1 and 2, given in the 
Appendix. 

Although the fact is not specifically stated, still the general 
impression from reading this part of the report is that “time 
study,” which is the foundation for “the transference of skill 
from the management to the men,” was practically carried ou 
in 1760 and in 1830, as it is now under scientific management. 
This is, however, far from the truth, and in the interest of 
historical accuracy it may be desirable to make a statement 
as to the beginning of “time study,” although I realize that 
questions as to who started time study, and when it was started, 
are of very little consequence, the important questions being, 
what is time study? and, how shall we make it more useful? 

Time study was begun in the machine shop of the Midvale 
Steel Company in 1881, and was used during the next two years 
sufficiently to prove its success. In 1883, Mr. Emlen Hare 
Miller was employed to devote his whole time to “time study,” 
and he worked steadily at this job for two years, using blanks 
similar to that shown in Par. 367 of “Shop Management.” He 
was the first man to make “time study” his profession. 

It is true that the form of Tables 1 and 2, given in the Ap- 
pendix to the Committee’s report, is similar to that of the 
blanks recording time study, but here the resemblance ceases. 
Each line in Table 2, for instance, gives statistics regarding 
the average of the entire work of an operative who works day 
in and day out, in running a machine engaged in the manufac- 
ture of pins. This table involves no study whatever of the 
movements of a man, nor of the time in which his movements 
should have been made. Mere statistics as to the time which a 
man takes to do a given piece of work do not constitute “time 
study.” “Time study,” as its name implies, involves a careful 
study of the time in which work ought to be done. In but very 
few cases is it the time in which the work actually was done. 

Previous to the development of “time study” in the Midvale 
Steel works, there had in all probability been many instances 
in which men have carefully studied and analyzed the move- 
ments of other men, and have timed them with watches. (No 
such instances have, however, come to my personal attention.) 
Any such former work was without doubt confined to isolated 
cases, and was of short duration; and (most important from 
the historical point of view) it did not lead to the development 
of a new trade, or, more properly, to a new scientific occupa- 
tion, “the profession of time study.” 

Any former efforts of this kind would bear the same general 
relation to the time study done in the Midvale Steel Works 
that the many early attempts at flying bear to the work of the 
Wright brothers. The Wright brothers started “man flying.” 
The Midvale Steel Works started the “profession of time 
study.” (I do not of course intimate that the two develop- 
ments are of equal importance. ) 

Time study is the one element in scientific management be- 
yond all others making possible the “transfer of skill from 
management to men.” The nature of time study, however, is 
but imperfectly understood, and it is therefore important to 
define it clearly. “Time study” consists of two broad divisions, 
first, analytical work, and, second, constructive work. 

The analytical work of time study is as follows: 

a. Divide the work of a man performing any job into simple 
elementary movements. 

b. Pick out all useless movements and discard them. 
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c. Study, one after another, just how each of several skilled 
workmen makes each elementary movement, and with the aid 
of a stop watch select the quickest and best method of making 
each elementary movement known in the trade. 

d. Describe, record and index each elementary movement, 
with its proper time, so that it can be quickly found. 

e. Study and record the percentage which must be added to 
the actual working time of a good workman to cover unavoid- 
able delays, interruptions, and minor accidents, etc. 

f. Study and record the percentage which must be added 
to cover the newness of a good workman to a job, the first 
few times that he does it. (This percentage is quite large on 
jobs made up of a large number of different elements compos- 
ing a long sequence infrequently repeated. This factor grows 
smaller, however, as the work consists of a smaller number of 
different elements in a sequence that is more frequently re- 
peated. ) 

g. Study and record the percentage of time that must be al- 
lowed for rest, and the intervals at which the rest must be taken, 
in order to offset physical fatigue. 

The constructive work of time study is as follows: 

h. Add together into various groups such combinations of 
elementary movements as are frequently used in the same se- 
quence in the trade, and record and index these groups so that 
they can be readily found. 

i. From these several records, it is comparatively easy to 
select the proper series of motions which should be used by a 
workman in making any particular article, and by summing 
the times of these movements, and adding proper percentage 
allowances, to find the proper time for doing almost any class 
of work. 

k. The analysis of a piece of work into its elements almost 
always reveals the fact that many of the conditions surround- 
ing and accompanying the work are defective; for instance, 
that improper tools are used, that the machines used in connec- 
tion with it need perfecting, that the sanitary conditions are 
bad, etc. And knowledge so obtained leads frequently to con- 
structive work of a high order, to the standardization of tools 
= conditions, to the invention of superior methods and ma- 
chines. 

It is unusual to make a study such as this of the elementary 
movements of the workmen in a trade. The instances in which 
this has been done are still rare. Most of the men who have 
made what they call “time study’ have been contented with 
getting the gross time of a whole cycle of operations neces- 
sary to do a particular piece of work, and at best they have 
thrown out the time when the workman was idle, or evidently 
purposely going slow. 

Taylor’s correspondence reveals that when he stated 
in the foregoing paper that time study was begun at 
Midvale in 1881 and that Emlen Hare Miller was em- 
ployed in 1883 to devote his whole time to it, these dates 
were fixed from his memory, which we know was usu- 
ally poor. However, as he went to Midvale in 1878, 
became a boss in the machine shop late in that year or 
early in 1879, and quarreled with his men “two or three 
years”. before he resolved to acquire exact knowledge 
of what was a full day’s work for them, the probabili- 
ties are that his dates are approximately correct; and 
to this confirmation is lent by the fact that he stated 
that his time-study and metal-cutting investigation were 
started at or about the same time, and in his paper On 
the Art of Cutting Metals we find it printed (page 37) 
that the first of hits metal-cutting discoveries were 


made in 1881. 


f 
4 
ct 


October, 1923 


At the same time, it is to be considered that, on the 
basis that “mere statistics as to the time which a man 
takes to do a given piece of work do not constitute time 
study,” it hardly would be possible for anyone to fix 
an exact date for the beginning of true time study. 
This because the thing did not spring full panoplied 
from Taylor’s brain, but, as was typical of his revolu- 
tionary work in general, was a gradual development 
from a humble beginning, the manner of it being as 
follows: 


The work of his shop principally was that of ma- | 


chining locomotive tires and car axles, and was repeti- 
tive. There was, however, some miscellaneous work; 
and when the drawing was ready for a new job and an 
attempt was made to figure its cost, the question arose 
as to what material would be needed and how long the 
work would take. Always a fairly accurate estimate 
could be made as to the material, but when the foreman 
was called in to settle the time question, all he had to 
guide him at the best were such records as he might have 
of the total time it had taken to do former jobs of a more 
or less sim‘lar nature; and it is plain that estimates based 
on such statistics represented guess work almost pure 
and simple. Incidentally it was by such guessing also 
that the foreman right along had set for the workmen 
a piece-rate in connection with the new job.: 

Now, few things could have been more abhorrent to 
Taylor than this guessing ; moreover, it eventually “oc- 
curred” to him that “it was simpler to time with a stop- 
watch each of the elements of the various kinds of work 
done in the place, and then find the quickest time in 
which each job could be done by summing up the total 
times of its component parts, than it was to search 
through the time records of former jobs and guess at 
the proper time and price.” 

From this it is clear that at the start he had for his 
object only the improvement of the statistics which 
long had been used in his shop, and there can be no 
doubt that for a period he attempted only to record 
such times as actually were taken. Even here, how- 
ever, his timing was greatly different from that men- 
tioned by Babbage as having been done in France in 
1760. The French observer, one Perronet, simply 
listed the various processes entering into pin manufac- 
turing (such as straightening and cutting the wire, 
pointing the pins, and heading the pins), and his tim- 
ing was confined to recording the gross time it took the 
workmen to complete each of these divisions of the 


* Shop Management, p. 148. 
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work, on the basis of lots of 12,000 pins. And when 
Babbage, seventy years later, got up a new table for 
English manufacturers, he also contented himself with 
recording these gross times. On the other hand, it will 
be seen that from the very beginning Taylor was con- 
cerned with timing the elementary motions of which 
individual labor operations consist ; which is to say that 
his work from the beginning lay along the lines of 
what these days is called job analysis, or the splitting 
up of jobs into their component parts. 

Back of it all was his observation that, no matter how 
much the jobs coming into his shop might vary, they 
represented but different combinations of the same ele- 
mental motions. If this fact ever had been observed 
before, it does not appear that it was deliberated upon 
and its significance thus grasped, and in such case the 
observation was not a real one. What can be affirmed 
with positiveness is that Taylor was the first to act 
on this fact; that is, really act on it in the sense of push- 
ing the thing through to its logical conclusion. 

It will be recalled that when he was at Phillips Exe- 
ter, he was profoundly impressed by his observation 
of the way his professor of mathematics, “Bull” Went- 
worth, had timed the work of the students in solving 
various problems, and so was able to give out standard 
lessons in the sense that he knew how much time the 
average boy would take to do them. All the indications 
are that to the extent Taylor was indebted to anyone 
else for the general idea of timing work, his indebted- 


ness was not to anyone in industry, but, curiously. 


enough, to his old professor of mathematics solely. 

At first he did his listing and timing of motions in 
person, and in connection with the regular work of the 
shop while the workmen did not know they were being 
observed. It is probable, in fact, that he began to use 
a stop-watch in secret while yet he was struggling to 
force his men to increase their production. It is safe 
to say also that his first observations were not very 
elemental, but became more and more so. 

Before long he established what one of his associates 
calls the “unalterable rule that all time study for rate 
setting must be done not merely with the knowledge but 
with the cooperation of the worker.” As a matter of 
fact, Taylor’s secret use of his watch was fairly feasible 
only as long as his object remained simply that of im- 
proving the statistics long used in the shop in connec- 
tion with setting piece-rates for and figuring the labor 
costs of new jobs. 2 

Now he was led from the mere betterment of these 
statistics into true time study with all its constructive 
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as well as analytical features, is easy to see. As he 
listed the motions made by his men, he could not well 
have failed, his mentality being what it was, to ob- 
serve them critically—to question whether they could 
not be made more deftly and whether they were all 
necessary. Take any particular motion. If he had not 
been there with his watch, he would not have been 
likely to give it a thought; but as he watched the second 
hand of his watch go around while the worker went 
through that motion, that motion loomed up. All of 
which is to say that the very process of recording 1m 
detail the time taken to do\work inevitably brings up 
the question as to whether it is done efficiently ; that is, 
whether the same result should not be obtained with less 
effort, or more result obtained with the same effort. 
Obviously such a question can be determined only by 
experiment ; and as Taylor began the experiments which 
had for their prime object the discovery of false or un- 
necessary motions, he naturally had to select men for 
the experiments and fully inform them as to the part 
they would be called upon to play—certainly in the 
case of all time study, as distinguished from mere time 
recording, secrecy is impossible.’ It seems, indeed, that 
Taylor, when asking permission from his “Uncle Wil- 
liam” Sellers to do some experimenting, discreetly men- 
tioned only those of the machine or metal-cutting type, 
and that for a considerabe period Sellers was unaware 
of the time study. In this event, however, Sellers 
probably was the only one connected with Midvale who 
did not know of the time study when first it really 
began, and this “blissful ignorance” in his case was 
made possible by the fact that he came to Midvale but 
rarely. 
’ It is certain that in inaugurating his time study Tay- 
lor did not have the sympathy of a single soul inside or 
outside of those works. His most intimate friends just 
sat back and wondered. Says one of those friends, 
Theophilus B. Stork : 


I can well remember when, at the Midvale Steel Works, he 
began what seemed to us all at the time a hopeless and useless un- 
dertaking, the ascertaining exactly how long it took a workman 


*As he reached this stage, Taylor of course studied each 
labor operation repeatedly before fixing a standard time for it. 
While doing this he must have found, as time-study men do to- 
day, that the worker frequently took different times to make 
the same motion or perform one of the units to which the op- 
eration had been reduced, and for this very reason had his 
critical attention drawn to that motion or unit. Since it always 
must impress the observer that there must be a reason why a 
man takes different times to do the same thing, the most skilful 
or deft way is indeed most likely to be discovered through the 


- contrasting times of the same unit of an operation as these are 
_ presented in a number of studies of that operation. 
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to do a given piece of work. Imagine a young cadet of indus- 
try, a student just out of the technical school, with a stop watch 
and a huge diagram before him, stationed by Taylor opposite 
a workman to note minute by minute, aye, almost second by 
second, each and every movement. Now he takes up a tool; 
click goes the stop watch, and down on the prepared diagram 
goes the number of seconds that are required for the move- 
ment; and so on, day after day, month after month, until 
stacks of these diagrams of the time required for the workman 
to do the simplest act were collected: No wonder many thought 
the whole work fanciful and its cost of thousands of dollars 
thrown away. 


It was not that there were lacking at Midvale men 
who appreciated the general idea that if you could find 
out how long it should take to do a job, you would save 
endless disputes ; but it was thought that in making his 
minute studies and developing his elaborate records, 
Taylor again was carrying things to a “crazy” extreme. 

To us now there clearly appears in his time study 
his genius for recognizing that trifles make perfection, 
or his genius for detail. Such we call it; but in his own 
philosophy, it was a manifestation, not of genius, but 
of will. He was likely to be impatient with men who 
said they had no head for details; he could not help 
but feel that they simply were too lazy to bother with 
them. 

It would seem that throughout his lifetime it was 
hard for people both in and out of industry to under- | 
stand that, regardless of the variety of work done in a 
shop, the great majority of movements there made are 
made over and over again, and that when once these 
movements are standardized, they require no further 
analysis or timing. Moreover, the whole nature and 
technic of time study was deliberately and maliciously 
misrepresented by Taylor’s foes. We again quote from 
the testimony taken by the Special House Committee: 


Mr. Redfield. The statement has been made that it is un- 
American and an indignity for a workman to submit to time 
study with a stop watch; that it is annoying and makes a man 
nervous and irritable. To what extent have you any knowl- 
edge as to what extent that is true or not? 

Mr. Taylor. Mr. Redfield, I think that the average work- 
man, if any man came to him with a stop watch without any 
previous explanation or understanding and began timing every 
motion and writing down what he was doing, would become 
nervous and would be irritated by it. I am very sure 
that I should be nervous to a greater or less extent if anyone 
were timing every one of my motions. I would feel that it was 
a darn mean job while the thing was going on. But, Mr. Red- 
field, I wish to call your attention to one fact, which is not at 
all appreciated: Somehow there has come to be an impression 
in the minds of people who speak and think of scientific man- 
agement in its relation to time study, that for every workman 
who is working in the shop there are probably four or five 
men standing over him year in and year out with stop watches. 


Let me tell you that in some of our shops there are many 


workmen who, in the whole course of their lives, never have a 
stop watch held on them. And that probably the average man 
would not be timed for more than one day in his lifetime. So 
that probably one day of the workman’s life would sum up the 
total of this terrible nerve-racking strain which several of the 
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men who have testified before our committee have complained 
of. Therefore, if any man objects to time study, the real ob- 
— is not that it makes him nervous. His real objection 

that he does not want his employer to know how long it 
pen him to do his job. 

It would appear also that some people think that when 
you speak of the scientific, you necessarily are referring 
to something of hair-line accuracy. Thus when it was 


brought out in investigations of the workings of time 


study that, in recording such things as the “percentage 


which must be added to the actual working time of a 
good workman to cover unavoidable delays,” one must 
depend largely on common sense, there were not lacking 
those who declared that that showed up the whole thing 
as unscientific. Taylor, of course, never dreamed of 
asserting that there was anything exact about time study 
in the sense that the sciences of mathematics and music 
are exact. “The whole subject of time study,” he told 
the Special House Committee, “is only an approxima- 
tion. There is nothing positively accurate about time 
study from end to end. All we hope to do through time 
study is to get a vastly closer ee aation as to time 
than we ever had before.” 

Somewhere along about 1881 it clearly was presented 
to him that his problem of getting metal cut in the 
quickest time involved studying both what his men could 


do and what the machines could do. Hence his two | 


types of experiments ; and it is highly probable, by the 
way, that his machine experiments, or those which con- 
stituted a “study of the art of cutting metals,” were to 
a large extent inspired by what he observed while de- 
veloping “accurate motion and time study of men.” 
Say, for example, you are timing the motions made by 
a man in lifting a piece of steel to a planer table, in set- 
ting it level and true on the table, and in putting on the 
stops and bolts. Now he starts the planer, and as it 
works he, occasionally making adjustments, stands wait- 
ing for the machine to finih. Doesn't he wait too long? 
Can't the machine run faster? Has the cutting tool 
been ground to just the right angle? Such questions, 
at all events, must have occurred to one like Taylor. 
As in the case of all men of great achievement, he ac- 
cumulated his detractors; and one of their ways of at- 
tempting to belittle him was by saying that he was a 
man merely of the machine shop. If they had said 
mainly, their statement might have been true. This 


* As in the case of other features of Taylor’s work, the tech- 
nic of time study has gone on developing, and this improvement, 
of course, has been in the general direction of getting results 
more nearly accurate. 
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aside, Taylor’s friends had justification for believing 
that if his first and great principle of reducing all work 
to a science could be applied in a machine shop doing 
any miscellaneous work, it could be applied to anything. 
“The development of a science,” Taylor himself said, 
sounds like a formidable undertaking, and, in fact, 
anything like a thorough study of a science such as that 
of cutting metals necessarily involves many years of 
work. The science of cutting metals, however, repre- 
sents in its complication, and in the time required to de- 
velop it, almost an extreme case in the mechanic arts.’ 
Nowadays, thanks to Taylor’s investigation, the 
quickest machine or actual cutting time can be readily 
calculated. In the early 1880’s practically the whole 
art of cutting metals was left to the individual judg- 
ment of workmen and foremen, and thus it necessarily 
had no basis other than rule of thumb or empiricism. 
In raising it to an art resting on scientific principles 
Taylor had to work from the bottom up, and here in- 
deed was an herculean task. 


Il. FROM EXPERIMENTATION TO STAND- 
ARDIZATION? 


N the notes he sketched for a paper on experiment- 


ing, we read further: 


Our experiments have been of two kinds: first, the reduction 
of the control and operation of machines from rule of humb 
to science, and, second, the examination and standardization of 
human actions and work with relation both to maximum eff- 
ciency and maximum speed. 

In changing a machine from rule of thum both in design and 
in running to a science, first note carefully all the defects of 
the machine; that is, all things likely to get out of order and 
cause bad work or stoppage. Next chase down and analyze 
each defect and note the effect that it has upon the time prob- 
lem; that is, upon the quantity and the quality of the output. 
Then centre upon the most important defect and correct it; 
then follow up in regular order of importance. 

Next study all the elements as they affect the speed and out- 
put, whether they are connected with the machine alone or 
with the man and the machine combined; then find the one or 
more elements which limit the speed of ‘the output; centre on 
the most important, and correct them one after another. This 
generally involves a combination of study of the man with the 
machine and involves in many cases minute time observations 
with the stop watch. 


His time study and his metal-cutting investigation 
were indeed closely connected and interwoven; having 
for their common purpose the cutting down of time to 
the minimum consistent with the doing of good work. 
In like manner his belting experiments, which were an 
offshoot of his metal-cutting investigation, had mainly 


* Testimony before Special House Committee. 


* Chapter VI of Book III, the general title of Book III being 
“Developing His System at Midvale.” 
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for their purpose the saving of time through the avoid- 
ance of delays and interruptions. | 

Incidentally we can see this purpose as the general 
cause of the outpouring of his ingenuity in mechanical 
invention. His great steam-hammer was designed to 
work faster than any other thing of its kind. He built 
a new chimney on top of an old one to save “a loss of 
at least one or two months in time.” And here is the 
machine-tool table he invented early at Midvale, the 
table being the part of the machine on which work is 
placed to be operated on. It usually takes much time 
to set the work on the table and secure it by clamping, 
and Taylor just could not stand the spectacle of the 
machine standing idle while this was being done. So 
what he invented was a “false” table, or one that was 
separable from the machine; this, of course, permitting 
new work to be made entirely or nearly ready on a 
table while the machine continued busy. Then his study 
of cutting tools led him to invent a new tool holder fur- 
ther to expedite the work. This, roughly described, 
enabled a tool to be held in various positions to corre- 
spond to various surfaces, and thus made it possible for 
one tool to take the place of several of different shapes. 

In writing about Taylor’s metal-cutting investigation 
at Midvale, Barth says: 


This implied, besides the study of the possibilities of the cut- 
ting tools themselves, also a study of the properties of each 
machine dealt with, in a manner that had probably never been 
‘undertaken or thought of before. Through these studies of 
the machine-tools themselves, Mr. Tayler was able to furnish 
greatly improved detailed specifications for new machines to be 
purchased, so that very early in his career he also exerted some 
influence on the machine-tool building industry, of which I, as 
draftsman at the works of William Sellers & Company, was 
made cognizant as far back as the early eighties.” 


Still another investigation he started at Midvale had 
for its object the finding of “some rule, or law, which 
would enable a foreman to know in advance how much 
of any kind of heavy laboring work a man who was 
well suited to his job ought to do in a day.” His first 
step was to “look up all that had been written on the 
subject in English, German, and French,” and what 


he found was that 


. two classes of experiments had been made: one by 
physiologists who were studying the endurance of the human 
animal, and the other by engineers who wished to determine 
what fraction of a horse-power a man-power was. These ex- 
eee had been made largely upon men who were lifting 
oads by means of turning the crank of a winch from which 
weights were suspended, and others who were engaged in walk- 
ing, running, and lifting weights in various ways. However, 
the records of these investigations were so meager that no law 
of any value could be deduced from them.’ 


*Barth’s “Supplement to Frederick W. Taylor’s ‘On the Art 


of Cutting Metals ;’” Jndustrial Management, September, 1919. 
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His purpose was to discover, not what man could do 
“on a short spurt or for a few days,” but “the best 
day’s work that a man could properly do year in and 
year out and still thrive under.” Two first-class labor- 
ers, to whom were paid double wages, were selected for 
these experiments, and for weeks Taylor’s time-study 
man recorded every element connected with their work 
which was “believed could have a bearing on the re- 
sult.” At Midvale these experiments “resulted in ob- 
taining valuable information,” but for the development 
of the law “governing the tiring effect of heavy labor on 
a first-class man” Taylor again had to wait until he 
went to Bethlehem and there had the assistance of 
Barth. 

He deliberated and analyzed and investigated and ex- 
perimented all along the line. For the qualities of 
equipment and materials he refused to take the sales- 
man’s or the manufacturer’s word. When electric lamps 
were installed at his boring mills, he kept records of the 
consumption of current of several varieties so that he 
might determine the most economical. 

A thing to be noted about his deliberation is that he 
did not wait until it was all nicely polished off before 
he proceeded to experiment. As he was a fallible hu- 
man being, and so could not determine from the begin- 
ning all the knowledge he must seek, his deliberation 
naturally was subject to a continual process of correc- 
tion and extension. There, for example, was his orig- 
inal thought that the essence of the problem as to the | 
speed at which cutting tools could be run lay in their 
shapes and angles; after months of experimenting he 
learned that this was only one of twelve elements in 
his speed prob!em. This illustrates that with any scien- 
tist deliberation probably is as much the effect of ex- 
perimentation as the cause, the one reacting on the 
other. 

In his later years Taylor came to exclaim against the 
folly of trying to make sure you are entirely right be- 
fore you go ahead. It was his wisdom that you can 
safely go ahead if only you are sure that your general 
direction is right—and you should not spend too much 
time trying to make sure even of that; you at least can 
proceed with caution. “You learn more with a poor 
start,” he said, “than with no start at all.” Evidently 
this principle of learning through acting governed him 
as far back as his days at Midvale. It is to be observed, 
however, that his early-established rule of doing no ex- 
perimenting himself until he had exhausted all avail- 
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able means of learning what experimenting already had 
been done in the field concerned was one from which he 
never deviated. | 

As his time study or his metal-cutting investigation 
made it necessary for him to experiment at or with va- 
rious machines, these machines were withdrawn from 
the regular work of the shop. This signifies that if he 
did not actually set up a laboratory, he did what 
amounted to the same thing. Certainly his was the labo- 
ratory method. However, nothing like his laboratory 
ever had been shown before in the sense that its pur- 
pose was to determine best shop ways with a view to 
their standardization. And this brings us to that great 
principle of his which during his lifetime few people, 
whether apart from industry or of it, were able to grasp. 

From the very outset his principle of standardization 
appears. He found that the big obstacle to getting the 
maximum production was the then universal difficulty 
of rewarding workers equitably according to their ac- 
complishment, and deliberation showed him that at the 
bottom of this difficulty was the fact that management 
had “no proper standards for a day’s work.” This 
it was really to establish proper standards of accomplish- 
ment (and so be able to set equitable piece-rates) that 
he began his experiments. 

Now, there are jobs where the difficulty of maintain- 
ing the desired quality of work is so great that the time 
element is comparatively negligible, but they are the ex- 
ception which proves the rule that, because of the rela- 
tion between speed and economy, a proper standard of 
accomplishment is fundamentally one of speed or of 
the time needed to produce work of the desired quality. 
Hence Taylor’s “laboratory” was fundamentally con- 
cerned with determining standard times. And that this 
was a problem possible of solution only by Taylor’s 
method of job analysis should be clear when it is con- 
sidered that you cannot determine with accuracy the 
total time a job should take until you resolve it into its 
elementary operations and time these. Once having de- 
termined these elementary times, however, you have 
data for any new jobs that may come into the shop, 
since all jobs simply represent different combination of 
the same elements. 

But there is the fact that the time even an elementary 
operation should take all depends upon the way it is 
performed. This means that to determine the quickest 
times for adoption as standard, Taylor had to determine 
the best ways. How could he have done this save 
through his method of motion study? So there in the 
“laboratory” was the young man he employed to spe- 
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cialize in this study and the first-class workman who 
was selected to cooperate with that young man; these 
two experimenting with all the small details pertaining 
to the handling of materials, tools, and machine—the 
lifting to the machine of the metal to be cut; the put- 
ting of such tools as drills and reamers into the ma- 
chine ; the measuring with calipers, gages, or scales; the 
starting of the machine; the changing of the feed or 
speed; the adjusting of various parts of the machine. 

And in the meantime there was Taylor conducting 
with the help of Sinclair and Gantt the experiments 
necessary to determine what the actual cutting time of 
the machine should be. True, he did not get very far 
with this problem at Midvale; nevertheless, he there 
succeeded in tracing out laws and getting formule and 
tables which, though crude in the light of the ultimate 
development, enabled him early to establish standard 
combinations of feed and speed for certain operations 
such as the boring and turning of steel tires for loco- 
motive wheels, the net result being a marked reduction 
in the machine time. And this illustrates, by the way, 
that the one best way of doing a thing is always relative 
to time and place, or the existing stage in the develop- 
ment of the art. 

But now let us fix our attention on those certain op- 
erations. For them Taylor not only had the data which 
enabled him to determine what the machine time should 
be, but also the data yielded by his motion study which 
enabled him to determine what the handling time should 
be. 

So far, all very well. But it is to be observed that 
these data were developed under laboratory conditions. 
All the conditions were under control. Both the ma- 
chine and the belting which delivered power to it had 
been brought up to standard condition and kept there. 
The cutting tools had been of the same quality of steel, 
had been subjected to uniform tempering, and had been 
ground to the same shapes and angles. Likewise the 
tools used for setting and holding the work in the ma- 
chine and for measuring it had been of a certain kind 
and had been kept in a uniformly good condition. More- 
over, these tools always had been on hand as wanted, 


and the same thing was true of the metal which was - 


cut. Finally, there is the fact that the workmen who 
had cooperated in the time and motion study had been 
picked out as first-class men. for the particular jobs 
studied, and also had been under control in the sense 
that, by the offer of an extra wage, they had been in- 
duced faithfully to carry out the detailed instructions. 

Obviously, then, as Taylor wished to make practical 
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shop use of the data developed in his “laboratory,” he 
had to exercise in the shop the same control he had exer- 
cised in the laboratory. So now were thrust upon him 
further problems in standardization as compared with 
which those involved in determining best ways were 
simple. 

First of all, he had to standardize all the shop condi- 
tions—bring them up to the same standard that had ob- 
tained in his “laboratory.”” This made it necessary for 
him to take the too! grinding and dressing out of the 
hands of the individual workmen; and as there must be 
not only standard cutting tools but also standard bolts, 
clamps, dogs, calipers, gages, scales, dividers, etc., and 
all these. tools must be on hand when wanted so that the 
workmen would not lose time chasing them up or be 
forced to resort to tools other than standard, Taylor had 
to establish a tool room for their systematic care, stor- 
age, and issuance. And it also was necessary for him 
to develop standard practice for such things as caring 
for the belting and oiling the machines. Certainly it 
was not until all this standardization work was done that 
he could begin to make proper use of his metal-cutting 
and motion-study data. 

But just how could he make use of these data? 
Plainly it involved getting the right materials and the 
right tools in the right condition to the right man at the 
right machine with the right instructions at the right 
time. All causes for delay must be guarded against. As 
far as possible, the flow of work must be continuous. 
Therefore, all the work of the shop had to be carefully 
planned in advance. 

But there was the matter of the instructions. Just 
as Taylor had found that you cannot determine with ac- 
curacy the total time a job should take until you resolve 
it into its elementary operations and time these, so he 
now found that to get the job done in that time, he 
would have to list for the benefit of the workmen the 
elementary operations that were necessary and the time 
each should take; which is to say he found that he would 
have to give his men detailed instructions in writing. 

It is well known to all executives that it is one thing 
to give employees instructions and quite another thing 
to get them to follow the instructions faithfully. And 
these instructions of Taylor’s called for exceptional 
work—not only for greater continuity of effort but also 
for a higher order of attention and watchfulness. They 
thus ran counter to the average man’s very human dis- 
position to take things easy. They, in fact, called for 
a marked and permanent change in his habits. Could 
Taylor, then, have forced his men into following | his in- 


structions? The fact is that if only because his long 
fight with his men had taught him a sharp lesson in the 
limitations of force, he had no idea of attempting such 
a thing. 

We have seen that when he selected workmen to par- 
ticipate in his motion study, he had to enlist their co- 
operation, their good will. Plainly the same principle 
held good when it came to getting men to work the way\| 
the motion study showed they should work. It was not 
so much a matter of getting them to work harder as of 
getting them to work better, to make all their motions 
tell. 

Even, then, as Taylor had induced men to co-oper- 
ate in his experiments by offering them an extra wage, 
so he now offered them an extra wage for follow- 
ing his detailed instructions for the doing of the every- 
day work of the shop. The principle was that ot 
exceptional or extra-ordinary wages for exceptional or 
extra-ordinary work. If it was a straight engineer- 
ing proposition, it also was a just one, and for this lat- 
ter reason alone Taylor would have adopted it, old- 
fashioned righteousness being a noteworthy part of his 
heritage. ! 

From the beginning, apparently, he had foreseen that, 
as he determined what his men ought to be able to do 
with their equipment and materials, he could pay them 
higher wages permanently. This indeed, was one of his 
principal objects. His instinctive belief all along had 
been that it was for him as a manager to see, not how 
little he could pay his men, but how much. 

Now, as far back as Adam Smith’s Wealth of Na- 
tions (1776) it had been felt that there is a fallacy in the 
idea that the less there is paid to labor, the less will the 
product cost; and while in the 1880's it still was far 
from common for managers to be far-sighted enough to 
grasp this, more and more were beginning to realize 
that workmen will not do an extra-ordinary day’s work 
for an ordinary day’s pay. However, all those who had 
been paying extra-ordinary wages had done so in ac- 
cordance with the philosophy of “initiative and incen- 
tive,” and it will be seen how different from this Tay- 
lor’s action became; he paid extra-ordinary wages, ulti- 
mately to stimulate the workmen to do more or better ~« 
work, but immediately to give them an incentive for | 
maintaining the standards of accomplishment determined — . 
by his scientific experiments. : 

It now should be recognized that here, coming into 
being, was an entirely new thing in management, the 
“central idea” of which, as Taylor came to describe it. 
was this: 
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a). To give each workman each day in advance a definite 
with detailed written instructions, and an exact time al- 
lowance for each element of the work. 


(b). To pay extraordinarily high wages to those who per- 
form their tasks in the allotted time, and ordinary wages to 
those who take more than their time allowance.’ 

But this brings us to the fact that standards of ac- 
complishment for employees will be set in vain, and 
every possible incentive for maintaining those standards 
will be given them in vain, unless at the same time there 

is maintained that standardization of methods, equip- 
_ ment, materials, and general working conditions upon 
which standards of accomplishment depend. And of all 
the problems in standardization which confronted Tay- 
lor, this one of maintenance was by far the most nicely 
designed to exhaust his high courage and his superb 
power of will. If things and persons, once put, only 
would stay put! If only they did not have that well- 
nigh universal tendency to sag, lapse, deteriorate, and 
get out of tune! However, it is unlikely that there ever 
was a person freer than Taylor from the weakness of 
repining that things and persons are what they are. He 
cheerfully adapted himself and his work to the world 
as he found it, and this, not by any surrender of his 
ideals, but by resorting to every device necessary to 
bring his ideals to pass. And it was just in this way that 
there was brought into existence that complex of meth- 
ods and mechanisms of management which became 
known as the Taylor System. 

It signifies not merely that standardization inevitably 
leads to systematization for the reason that without sys- 


tem standards cannot be maintained. It signifies also 


that in proportion to the definiteness, determinateness, 
and high development of your standards must be the 
definiteness, determinateness, and high development of 
your system. 


lll. BETTER GREENS FOR GOLFERS? 


HROUGH his enthusiasm for golf and to provide 
an outdoor sport for the family in general, Taylor 
converted a rough piece of lawn at Red Gate into an or- 
dinary good putting green. Taking up his permanent 
residence at Boxly, he determined to have the best pos- 
sible green, and one with unique features. 
Fifty feet by forty, and situated in the garden at the 
front of the house, this latter green was laid out accord- 
ing to blue print so as to have a “rolling’”’ surface, or 


*On the Art of Cutting Metals, pars. wy 


* Chapter IV of Book VI, the general title of Book VI being 
“Serving the Public Without Pay.” 
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one of knolls and depressions. The idea, of course, was 
to create a greater scope for skill. Designed just for 
a putting game, the Boxly green has on its sides twelve 
disks marking the points from which you start to ap- 
proach the cup with the ball. The cup is so situated 
away from the centre as to make the lines of approach 
vary in length, and cunningly calculated do you find 
the knolls and depressions to assist in making each line 
present a different problem. After many experiments 
it was decided to give the green a grade of three per 
cent. 

Greens with rolling surfaces derived from the natural 
contour of the ground have, of course, long been in use; 
but our information is that, laid out in 1904, the Boxly 
green probably was the first one, at least in this country, 
to have a rolling surface specially planned. Since then 
Robert Bender has made rolling greens for new goif 
courses at Whitemarsh, near Philadelphia, at Pine Val- 
ley, New Jersey, and at Asheville, North Carolina; and 
so popular have they now become that on many old 
courses they have been substituted for flat greens. 

When he started to grow grass on his Boxly green, 
Taylor again followed his principle of not attempting 
anything original until he had mastered what at the 
time was considered the best practice. He consulted 
the best grass experts available, and for no less than 
three years, while using a “good rich garden soil,” fol- 
lowed their general methods. 


Up to the time that the writer [Taylor] started his experi- 
ments in the making of a putting green, the best practice con- 
sisted in chemically analyzing ‘tthe soil where the putting green 
was to be made, and attempting to supply it with the fertilizer 
and the manure or lime needed to put it in proper condition for 
growing grass. The soil was then plowed up, the green graded 
so as to have the proper contour, and the grass was planted— 
just as grass had always been planted—carefully sprinkling the 
seeds over the surface of the ground and either gently raking 
them into the ground or covering them with a thin sprinkling 
of dry soil and rolling lightly so as to bring the seeds into close 
contact with the soil. 


It also was the practice to sow a variety of seeds to 
meet the varying conditions, not only on the different 
greens of a course, but on different parts of the same 
green. That is to say, the object was to plant a sufh- 
cient variety of seeds to make sure that all parts of the 
green would be. covered with grass, whether the soil 
were “dense or open, moisture-holding or dry, deep or 
shallow, lean or well supplied with plant food’’; one 
kind of grass flourishing under conditions that another 
kind finds insupportable. And Taylor added: 


* This quotation and others in this chapter are from Taylor’s 
article “The Making of a Putting Green,” published in five in- 
stallments in 1915 in what was then Country Life in America. 
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Another reason for sowing a variety of grasses in a green 
(and this fact is appreciated by very few people) is that some 
of the grasses are very slow in maturing while others are in 
their prime during the first year. For example, the very finest 
of all grasses for making a putting green in a moderately warm 
climate, creeping bent (Agrostis stolonifera), as ordinarily 
planted requires from three to eight years before it reaches the 
full stage of development in which it represents almost the 
ideal putting green grass; and in the meantime some other grass 
is needed to cover the green properly while the creeping bent is 
in process of development. 


For three years he followed, not only what experts 
considered the best general methods of preparing the 
soil and selecting and sowing the seeds, but also what 
they considered the best general methods of caring for 
and treating the growing grass. But though we may be 
sure he followed their methods with rare intelligence, 
each of the three years brought him a disappointment. 
At first he attributed his lack of success to not having 
the right manure and fertilizer, and to a failure to water 
properly. 


For several years [says Van du Zee] Dr. Taylor worked 
with all his ingenuity to make the green a success. The in- 
jured places were cut out and refilled with a different soil, then 
seeded with much care. At another time when the grass seemed 
below par, holes were punched with a steel dibble and filled with 
bone meal, topped with a germinating mixture. Other care- 
fully thought out efforts were made to get good grass. All 
se efforts were carefully watched, but the watching did not 

p. 


It should be understood that Taylor was using only 
the seeds of the “finer, more delicate grasses suitable 
for a putting green.” Eventually he was made to real- 
ize that the principal cause of his failure was his “good 
rich garden soil,’ which was “unsuitable for growing 
fine grass, because its grain composition did not permit 
the grass roots to penetrate as they should, and because 
its moisture-holding properties were wrong.” This 
fact, however, he had to learn through his own experi- 
ments. At the end of the three-year period he found 
that none of the knowledge of grass-growing then ex- 
isting was of any service in meeting his problem. He 
wanted a first-class putting green within a compara- 
tively short time, and the general opinion was that it was 
impossible. Ah, yes, it was impossible. So, of course, 
he set out with deliberation to get it. 


As is frequently the case [he wrote], what at first started 
with a few simple experiments opened out finally into quite an 
extensive investigation, covering many elements, the relative 
importance of which it would have been difficult for anyone to 
foresee at the start. 


It was an investigation that was carried on for about 
eight years, or from about 1907 until the time of his 
death in 1915. In a note prefacing his Country Life 
article, he said: 


*Paper prepared by Van du Zee for Memorial Meeting at 
xly. 
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Through the whole series of experiments leading up to the 
preparation of this article, the writer has had the constant 
co-operation of his friends, Robert Bender and Harold Van 
du Zee. Without their untiring assistance and work the in- 
vestigation could not have been carried on. In his writing, 
therefore, the author stands as the representative of all three. 


It was Taylor who directed and supervised the course 
of the experiments, and furnished the inspiration. It 
was Bender who, besides contributing his knowledge 
as an expert gardener, directed the work of the men 
who performed the manual labor. During Taylor’s 
lifetime about six men were employed to assist Bender 
with the regular grounds and garden work, but they 
had nothing to do with the grass-growing experiments. 
For these experiments Bender had a special force that 
from time to time ranged between ten and thirty. As 
for Van du Zee, it was he who laid out the plans of a 
civil engineering nature, had charge of the seed-ger- 
minating and soil tests, and kept the records. 


While the writer must confess [Taylor added] that his prin- 
cipal reason for making these experiments was the pleasure 
which he derived from the investigation, still, as time went on, 
and useful results were attained, there came the secondary ob- 
ject of trying to help the golfers of the country to get better 
putting greens. 


As a matter of fact, it was his desire to make his ex- 
periments of general service that directly accounts for 
the scale on which he came to conduct them. We read 
further : 


Our experiments started in a somewhat desultory way by 
planting grass seeds in different soils. We soon realized, how- 
ever, that if the results obtained by us were to be of real use 
to grass growers outside of the neighborhood of Philadelphia, 
— was little to be gained by experimenting with natural 
soils. 

It is practically impossible to describe a natural soil so that 
it can be duplicated in another part of the country. Soils which 
have been in process of formation for thousands of years are, 
in most cases, so intricate in their grain composition, their or- 
ganic and inorganic food contents, their moisture-holding prop- 
erties, and their penetrability by grass roots, that it is impos- 
sible to describe them so that they can be duplicated. 


The words “good sandy loam” and “rich clay soil,” for in- 
stance, are entirely inadequate to indicate whether a soil is 
suited to growing grass or not. We, therefore, decided to ex- 
periment only with soils artificially made by mixing together 
ww materials which can be procured in all parts of the 


Our experiments had not proceeded very far before we 
reached the conclusion that a putting green could be constructed 
of materials of this sort, so that a single variety of grass could 
be made to grow perfectly on all parts of the green, thus secur- 
ing a degree of uniformity in the resistance of the grass to the 
ball which was impossible when, as under the old system, sev- 
eral kinds of grass are planted on the same green. In other 
words, we proposed to find out the particular variety of grass 
which will produce the finest and best surface for a putting 
green, and then develop an artificial soil especially suited to 
growing this grass. Our object became to suit the soil to the 
grass, not the grass to the soil. 


This means that, to make his grass-growing experi- 
ments yield results that would be generally useful, he 
again had to resort to his principle of standardization. 
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His experiments, in fine, naturally resolved themselves 
into a search for a standard grass and a standard soil 
in which to grow it. How thorough he made them will 
appear from this list, taken from his Country Life 


article, of the subjects he set down for - ee, 


1. How to germinate the seeds. 

2. The proper number of spears per square inch which 
should be germinated in order to devlop grass quickly. 

3. How to develop the young grass plants with greatest 
Kind of soil in which the old roots will thrive best. 

Kind of grasses best for making greens. 

Nature and amount of food used in soil. 

How to water. 

How to mow grass. How soon and at what height. 
How to keep out w 

10. How to promote rapid deep rooting. 

11. Soft but firm surface on which ball will bite right in wet 
or dry weather. 

12. Effect of adding cover of different kinds. 

13. How to prevent mildew. 

14. Rolling, reason for and kind of. 

15. Worms—how to prevent them. 

16. The causes for sour soil, and remedies. 

17. How soil should be packed in placing a Sidi Rael and 
tight packing. 

18. Best and most economical methods of preparing, mix- 
ing, and placing the materials used in making a green, includ- 
ing study of best apparatus to use for this purpose. 

19. The most favorable time of the year for planting seeds. 

20. How best to guard against the ravages of a heavy 
rain storm coming soon after green is planted. 

21. Kind of food to add to older grasses—when and how 
to feed it. (See 6.) 

. Worm casts. 

23. Depth of soil necessary. 

The first seven of these subjects have called for the larger 
part of our study and attention, and of these the investigation 
of the conditions under which old grass roots thrive best has 
taken the most time—chiefly, of course, because it was neces- 
sary to wait, in most cases, about nine months for the grass 
to mature before definite conclusions could be reached. It will 
be appreciated, of course, that many of these elements are so 
interdependent that a study of one subject must, of necessity, 
be closely associated with several others. 

One of the first principles governing all scientific investiga- 
tion, however, is that each experiment shall involve only one 
single change or innovation. And this simple rule has been 
closely followed by us, although it has, of course, called for 
a large number of experiments. 


We also may quote in part what he wrote of the gen- 
eral methods to which after two years of “rather de- 
sultory” experimenting, due to his inability immediatety 
to grasp the problem in all its ramifications, he eventu- 
ally settled down: 


DON 


* This grass-growing investigation may be taken as exempli- 
fying in its thoroughness all the investigating done by Taylor 
in determining | standards. How, on the other hand, an “efh- 
ciency engineer” gets his standards is strikingly exemplified by 
the remarks on potato growing made by Harrington Emerson 
in his chapter on “Standards” in his book Efficiency. “What,” 
says Mr. Emerson, “is the limit of yield of potatoes from an 
acre of ground in the United States? The average yield per 
acre over a series of years is 96 bushels. Shall we, therefore, 
set 100 bushels as standard 100 per cent efficiency? The lowest 
average in 1907, 65 bushels, occurred in the great agricultural 
State of Kansas; the highest average was in the desert State 
of Wyoming, 200 bushels to the acre. The highest average in 
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Small plots of the different soils, whose grass growing prop- 
erties were to be investigated, were placed side by side in beds 
so that a glance from one plot to another would detect even 
small differences in the quality of the grass. The grass on 
these plots was all treated in the best possible way so as to 
bring it to the greatest state of perfection before the intense 
heat of the summer began to cause it to deteriorate. 

Having perfected our grass, in order to prove which plot was 
the best, it was necessary to subject all of them to the most 
severe conditions to which grass is likely to be submitted by 
nature; and, as the grass gradually deteriorated under this 
severe ‘treatment, to note those plots which showed the greatest 
resistance to adverse conditions. 

It is only by subjecting two or more plots of grass to severe 
and unfavorable conditions that it is possible to definitely de- 
= which is the best. If they are well treated they are all 

e. 

The two most severe conditions to which grass is subjected 

by nature is a combination of great heat with drought, or great 


heat with an excess of moisture. The climate of Philadelphia, | 


owing to its intense summer heat, is therefore especially favor- 
able for making grass experiments. It would be difficult, in 
fact, if not impossible, in a cool summer climate to successfully 
conduct grass experiments., . 

Between the fifteenth of "September and the first of Novem- 
ber of each year, from 100 to 450 small plots of soil were pre- 
pared and sowed with grass seed. For several years past we 
have adopted 2 x 2 ft. as the standard size of a plot. 


Each of these plots contained only one element, affecting the 


growth of the grass, which we wished to investigate. They 
were all sowed with red fescue (Festuca rubra) seed because, 
while among dwarf grasses red fescue is one of the finest and 
most virile in a cold climate, in a hot climate (like that of 
Philadelphia) it is almost impossible to make this variety of 
grass live through the summer months if sowed in any ordi- 
nary soil; and a grass of this sort (difficult to grow) is needed 
to emphasize the differences in the soils under investigation. 


Our experiments for several years were made in duplicate; 
one group of plots containing the various soils to be tested be- 
ing placed in one part of our grass garden, while a second 
group of exactly similar plots was located at some distance 
from the first. 

From the time the seeds were planted until the following 
fall, accurate records were kept of all important facts con- 
nected with the growth and decline of the grass. 


In the paper Van du Zee read at the Memorial Meet- 
ing we find some interesting side-lights on these experi- 
ments in general : 


I shall never forget from what a simple statement of basis 
grew up an unfinished work covering several years of unceasing 
effort. Dr. Taylor’s first explanation to Mr. Bender and my- 
self was that grass needs nourishment, root space, air, and 
moisture—and for the best meeting of these four requirements 
were carried out many hundreds of growing tests, and thou- 
sands of tests of materials, relating to their physical properties, 
source, cost, etc. 

Many of the materials used in the tests were found only after 


Wyoming is due to one man, who issued a challenge of $1,000 
open to all the potato growers of Colorado, that he would raise 
on his Wyoming farm more potatoes per acre than anyone 
could raise in Colorado, provided further that if he won the 
contest yet failed to raise 1,000 bushels per acre, he would 
forfeit the whole of the stakes, $2,000, to charity. He won. 
It is psychology, not soil or climate, that enables a man to raise 
five times as many potatoes per acre as the average of his own 
State, ten times as many per acre as the average of the United 
States, thirteen times as many as the average in the better soil 
and climate of Kansas. An easily attainable standard of potato 
raising is therefore not 100 bushels but 500 bushels, which can 
be called 100 per cent efficiency.” 
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long and persistent search, involving much correspondence and 
many expeditions. When the desired material was found, it 
was likely to be in unsuitable condition, and then came a search 
for machinery to bring it to condition. Eventually regular 
agricultural machines were found that served for mixing, for 
cutting, for grinding, and for shredding at relatively low costs. 

engines of from ten to twenty horsepower were needed 
for this work. 

Every material had to be tested to show its physical charac- 
teristics, much in the way sand is tested for use in concrete and 
filtration work. Nothing was taken for granted about these 
materials ; positive knowledge was sought and obtained as to 
the size of their particles, their voids [air spaces], and water- 
lifting capacity. 

A novel plan for study was carried out in the fall of 1909. 
This consisted of a concrete basin about fourteen feet square 
and sixteen inches deep. The basin was built with small reser- 
voirs for water, and with drain outlets at different heights to 
control the depth of the water in the soil. 


Referring in a letter to the grass grown in this con- 
crete basin, Taylor said: 


A rather spectacular part of my experiment is that I have 
succeeded in growing a grass which was planted in the month 
of November, and which went from the first of June till the 
first of September without having a drop of rain or other 
moisture come to it from above. A glass cover was put over 
it to keep the rain off, and it received its water supply from 
the reservoir below, through the lifting sands which soaked the 
water up from the reservoir and passed it on up to the roots. 

We experimented with lifting sands from all parts of the 
country, and finally succeeded in finding sand of a particular 
grain composition which will lift water as high as 48 inches 
from a reservoir below, and hand it over to the grass roots. 
Some ordinary sands will only lift water half an inch, some 
not at all, others all the way between this and 48 inches, de- 
pending upon the grain composition of the sands. 


Turning again to Van du Zee’s paper, we read: 


It was impossible to avoid the feeling that, in carrying on 
these extensive experiments, Dr. Taylor took joy in putting 
shop management into the work. There was the precise classifi- 
cation of materials, precisely measured proportions of the vari- 
ous materials that entered into the synthetic soils, precise per- 
centages of water to be supplied, etc. It seemed as if Dr. 
Taylor had in mind a routing plan for the roots and for the 
water. In arranging soils of different kinds in layers at vari- 
ous levels, he made provision for the young roots, the maturing 
roots, and the fully-matured roots. 


We learn also from Van du Zee that Taylor’s fail- 
ures, as they enabled him to eliminate certain combina- 
tions, were as satisfactory to him as his successes. He 
often expressed a joy in failure. “If it weren’t for our 
failures,” he said, “we would learn so little!” 

While he was conducting his experiments he never 
lost an opportunity to investigate any promising turf 
that had been formed in the ordinary way. Turf sam- 
ples were brought to Boxly from many different regions, 
replanted there, and carefully treated and watched. 
The results obtained from this work were practically 
all negative. 

Now, as to the outcome of all this experimenting. 

In his Country Life article, Taylor set forth his con- 
clusions and the reasons for them at length. It must 
suffice here to say that the grasses he selected as stand- 
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ard were red fescue and creeping bent (the former to 
be. used where summers are cool and the latter where 
summers are hot), and for the growing of these grasses 
developed three types of synthetic soil. His first type 
was his costliest and best. His second type he recom- 
mended to those who might not wish to go to the ex- 
pense of the first type; while not so good as the first, 
he considered it far better than any natural soil. His 
third type was a cheaper soil designed for sections 
where clay is difficult to procure and bar sand is 
available. | 

The best type of Taylor soil is constructed as fol- 
lows: At the bottom is a drainage layer of broken 
stone from three to four inches thick. Above this are 
two layers of different soils, one three inches thick and 
the other an inch and a half; these layers being not hori- 
zontal but placed one on top of the other at an angle 
of 45 degrees. Then above these oblique layers are 
two horizontal layers of different soils, each about an 
inch thick; and finally a very thin “seed germinating’ 
layer of a still different soil. The materials that enter 
into these layers in different combinations and propor- 
tions are shredded peat moss, powdered bone, cracked 
bone, powdered limestone, cow manure, clay, and 
“fibrous peat from the surface of forest soil.” 

As was indicated by Van du Zee, these various layers 
are designed to make provision for the grass roots at 
the various stages of their development. So masterly 
was the knowledge gained by Taylor of their develop- 
ment that he was able to tell what, at each stage, they 
would need in the way of space, air, food, and water. 

In a note introducing Taylor’s putting-green article, 
the editor of Country Life said: 


On November 2, 1914, I went to Philadelphia and examined 
ether with three putting 
greens on the new Sunnybrook Golf Club’s course. These last 
had been sown only five and a half weeks before—and in a 
late season for sowing _- The grass was so well developed 
that the greens could have been played upon even then, and, 
owing to the peculiar quality of the soil, without the least dan- 
ger to the tender young blades. On the same course were other 
greens, sown at the same time in the old way, bearing eloquent 
testimony to the superior grass, conformation, and surface tex- 
ture of Mr. Taylor’s greens. 


Bender tells us that the best of the ordinary greens 
cost, in those days before the World War, from $600 to 
$700 each. The best Taylor green (10,000 sq. ft.) cost 
$2,500. But whereas the ordinary green costs from 
$100 to $200 a year for upkeep (feeding and seeding), 
the Taylor green practically abolishes the cost of up- 
keep; constant feeding and seeding being done away 
with, and the green needing only to be mowed and 
watered. The ordinary green, again, has to be watered 
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every few days, whereas the Taylor green has to be 
watered only once in two or three weeks. 

Nearly a year, we are told, is required to bring the 
ordinary green to a condition where it can be played on; 
and then, if the desire is to have a green anywhere 
near first class, several more years must elapse. A 
Taylor green, on the other hand, not only is ready to 
play on in about two months, but in less than a year de- 
velops into a practically ideal green, owing to the fact 
that its synthetic soil makes it unnecessary at the start 
to grow more than one kind of grass, and the single 
grass which in it can be brought quickly to usable con- 
dition is of the best type for putting. In making the 
greens for the Pine Valley course, Bender began the 
work on April 4, and the greens actually were used on 
the following June 10. A Taylor green can be played 
on after a heavy rain and throughout the winter; in 
freezing and thawing, the turf rises and falls, not in 
sections, but as a mass. It is a green of extraordinary 
flexibility; dig your heel into it, and immediately it 
springs back. “The more you walk on it,” says Bender, 
“the better.” Moreover, it is a green which, consist- 
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ing of a single kind of grass, favors scientific putting 
by offering a uniform resistance to the ball. 

After pointing out in his article that the object of his 
experiments became “to suit the soil to the grass, not 
the grass to the soil,” Taylor went on to say: 


The practice of using the soil as it happens to exist where 
the putting green is to be located, and of adding manure and 
fertilizer to improve it, has been so universal, however, that 
most grass growers will look upon as an extravagance the cost 
of transporting from a distance materials for making a putting 
green, and will question whether the members of the club 
would be willing to pay the cost. The writer is convinced, 
however, that this objection will not long prevail. The success 
of a golf course and the pleasure of its members depend more 
upon the condition of its greens than upon any other single 
element, and where large sums are spent in purchasing land, 
building a club house, and making roads leading to the club, 
the money will be forthcoming for making greens which will 
be perfect within a year rather than to wait for several years 
while greens are being gradually improved, frequently at great 
annual expense by adding properly prepared soil on top of the 


grass, and resowing, so that in the end the green planted on | 


the natural soil costs far more than the artificial green. 
Thus here once more we see exemplified the Taylor 
principle of prudential spending, of royal economy. 
And now let us consider the thing that inspired these 
grass-growing experiments of his; namely, his work at 
golf—and as here used, work certainly is the word. 


ONTROL is the central factor in reasoning. It 

is regulation and control that makes the difference 
between guessing and thinking. We may draw an 
analogy from the mechanical sciences. Science can 
not create energy, it can only guide and direct it. 
Science did not create the Mississippi River; what it 
does it to build levees to direct and control its course. 
The progress of engineering is a constructive process 
in which instruments are devised as means of regulat- 
ing natural energies. In this way we control and 
use the powers of nature which, left to themselves, 
threaten to overwhelm us. After the same fashion we 
may say that progress in thinking is an engineering 
process in which invention and construction, devising 
and planning, ordering and adjusting, are the main 
factors. We cannot create the stream of thought any 
more than the engineer can create the Mississippi. 
What he can do is to guide the stream. To do this is 


to think. In emphasizing the factor of control, we 
define and locate the problem of reasoning. The differ- 
ence between clear and confused thinking, between 
guessing and inquiring, is a difference describable in 
terms of the amount of conscious control we exercise 
over the flow of our ideas. Do they just flow along 
following the lines of least resistance, or is there an 
effort made to order and arrange them with reference 
to some need or purpose? 

In the tide of human affairs there are to be found 
two kinds of people: Those who float and those who 
swim. The floater, carried by the current, drifts aim- 
lessly. The swimmer directs his movements toward an 
end and organizes his energies with reference to a 
purpose. To think is to swim, not to float; it is to 
dominate, not to drift. (McClure: How to Think in 
Bustness, p. 73-74.) 
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A PRACTICAL PLAN FOR RATING THE EFFICIENCY OF AN OFFICE 
ORGANIZATION’ 


By W. H. LEFFINGWELL’? 


I. THE DEVELOPMENT OF THE IDEA 


HAT the most thoughtful members of our pro- 

_ fession should have been seeking for years some 
generally applicable plan for rating the efficiency of < 
business in all its departments is a natural and logical 
result of the practice of scientific management. In in- 
dustry as in every other field of scientific research, the 
constant effort is to discover the laws governing facts 
and to devise an expression of these laws in workable 
formulae. As a student of office management for many 
years, my attention has been concentrated upon this 
feature of industrial engineering. 
_ It is certain that despite all that has been written on 
the-subject, and the many remarkable, profitable exam- 
ples now existing of scientific management, most own- 
ers and managers of business are entirely unacquainted 
with the possibilities of Taylor principles applied to 
business. It cannot be maintained that this ignorance 
is due to a lack of intelligence. In my opinion the fault 
lies mostly with the proponents of scientific manage- 
ment. We have not succeeded in focussing the atten- 
tion of executives on these possibilities. We have 
shown them scientific scraps and fragmentary pictures, 
remarkable enough in themselves, but carrying little 
conviction of what science in industry means as a whole. 
There has been no way, so far, to determine just how 
far the poorly managed, or even the well managed com- 
pany, falls behind the high standards attained by a sc:- 
entifically managed company. Those whom we strove 
to interest merely judged what was shown them by 
mental and abstract comparisons, and if the business 
illustrated were of a different character they failed to 
make any comparison whatever. They could not and 
did not measure the differences; we provided them with 


*A paper read before the New York Section, The Taylor 
Society, October 4, 1923. 

* President, The Leffingwell-Ream Co., Management Special- 
ists, New York. 


no general principle of measurement. Our science had 
not yet developed so far. 

Office work, in particular, presented difficulties of 
measurement for the reason that so many different 
kinds of work have to be performed and, except in very 
large companies, the clerks work upon many different 
tasks daily. The office manager would admit the possi- 
bility of scientifically setting tasks in large companies, 
but he not unnaturally held the opinion that the task of 
measuring time in small offices was too difficult, and, it 
may as well be confessed, to this objection there was 
then no convincing answer. 


My first attempt to solve this problem—for many 
years I had been obsessed with the idea that it was solv- 
able—was by the “Unit of work” method, which was 
published in August, 1918, in “The Efficiency Quar- 
terly,” New York, in the form of an article entitled 
“The Office Through a Microscope”. The method was 
later outlined in The Taylor Bulletin, Vol. VII, No. 1, 
February, 1922. 

A “unit of work” was there defined as the number 
of pieces or amount of work on a standardized opera- 
tion which could be performed at the standard rate of 
output in one hour. The ratio between the standard 
and the actual amount performed was the ratio of ef- 
ficiency. With this method it was only necessary to 
keep time on unstandardized operations and deduct this 
time from the working day—the balance was the time 
spent on standardized operations; then the number of 
pieces of various kinds of work was counted and con- 
verted into “work units” and the efficiency of the clerk 
on standardized operations could be obtained with very 
little effort, even if he worked on a dozen different op- 
erations in a day. 

This method has been used with considerable success 
since its inception and it really does provide a very 
good timekeeping method in an office using scientific- 
ally set standards, but it is not applicable to others and 
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therefore failed to meet the problem fully. Besides, it 
dealt with the factor of clerical output only, which I am 
convinced is but one of the important factors in office 
management. 

Later on, in a paper entitled “The Use of a Meas- 
uring Stick in the Office,” read before the Cost Divi- 
sion of the Rochester Chamber of Commerce in 1921, I 
outlined a method for a quick, rough and ready estimate 
of the relative efficiency of an office where most of the 
work revolved around the handling of an order. The 
number of clerks whose work was influenced by the 
volume of orders was first obtained, work not so influ- 
enced being omitted from the calculation. This num- 
ber was multiplied by the number of minutes worked in 
a day, giving the total number of clerical minutes de- 
voted, directly and indirectly, to orders. Then the 
average number of orders handled daily was obtained, 
and this figure divided into the total clerical minutes 
gave the number of clerical minutes expended in 
handling one order. The result was startling to almost 
everyone who tried out this calculation by experiment. 
The method, of course, was capable of still further di- 
vision and the “minutes per order” required to write 
letters, or invoices, or any other operation could be kept 
in the form of weekly or monthly reports. It may be 
interesting to know that of the hundreds of figures 
gathered, the lowest number of clerical minutes per 
order was thirty and the highest 1,280. It seems almost 
unbelievable that one office would require more than 
forty times as much time to handle its orders as an- 
other. Of course, any other unit besides an order could 
be used but the order seemed the most generally ap- 
plicable. Where this plan fell short was that, like a cost 
accounting system, it showed how much time was being 
spent, but gave no certain indication as to whether the 
record was good or bad. Though a rough and ready 
method of figuring, it was still some advance upon my 
first attempt in this direction. 

In October, 1922, as a part of the Management Week 
program of the Taylor Society; The Society of Indus- 
trial Engineers and the American Society of Mechan- 
ical Engineers, I read a paper before the Chicago group 
and circulated a leaflet in questionnaire form, entitled 
“An Analysis of Your Business—By You”. This 
leaflet was published in the Taylor Bulletin, Vol. VII, 
No. 6, December, 1922. ) 

The central idea of this questionnaire was inspired 
by the report of the Hoover Committee on Waste in 
Industry, from which thirty-five of the eighty-three 
questions were taken. The number of inquiries it 
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called forth showed definitely that there was consider- 
able interest in the subject; and this fact determined me 
to set about the collection and consideration of all the 
factors necessary for a real solution of this fascinating 
problem. It proved to be a long and laborious but none 
the less interesting task. 

The result is embodied in our present Examination 
and Rating Plan which was put into actual operation 
in April, 1923. We have already had sufficient ex- 
perience to prove its general applicability and unques- 
tionable value. My experience with the questionnaire 
previously mentioned showed definitely, at least, that 
the proper procedure was to begin with one subject— 
in this case it was naturally Office Management—and 
to work that out fully, though the general plan was and 
still is, to measure eventually all phases of manage- 
ment by the same method. Our company now has 
under preparation a rating plan for the Sales Organi- 
zation and the Production Organization. This paper, 
however, deals only with the plan of rating the efficiency 
of the Office Organization. 


Il. THE REQUIREMENTS OF A PLAN OF 
RATING 


There are five definite requirements for the con- 
struction of any rating plan,—as follows: 

1. The factors of the problem must be defined and 
it must be determined which of these factors are meas- 
urable and which are not. Determining the factors 
of any complex problem is not a simple matter but 
when ‘this is done, it is even more difficult to deter- 
mine which of the factors are not measurable. At 
first thought, most of them seem to be not meas- 
urable. 

2. The immeasurable factors must be eliminated. 
No matter how important these immeasurable factors 
may be, or seem to be, they must be ruthlessly cast 
out of any rating plan, for it is an obvious waste of time 
to attempt the measurement of the immeasurable. 

3. After the immeasurable factors have been elim- 
inated, a division of the measurable ones must be made. 
Each subject is divided into its component parts—its 
elements. This is precisely the method that Taylor 
used in setting a standard—he found the elemental 
times and then synthetically built up his standard. Each 
factor represents a number of variables and each must 
be considered by itself. 

4. Standards for each element must be determined— 
standards which will progress with the progress of in- 
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dustry. There are a few things in industry, perhaps, 
which will always require a stationary, permanent 
standard for their measurement, but most standards 
are progressive and in any rating plan nothing short 
of the Taylor Society conception of a standard shouid 
be considered. I quote Morris L. Cooke’s standard 
definition :* 


A standard under modern scientific management is simply a 
carefully thought out method of performing a function, or care- 
fully drawn specifications covering an implement or some ar- 
ticle or stores or product. The idea of perfection is not involved 
in standardization. The standard method of doing anything is 
simply the best method that can be devised at the time the 
standard is drawn. Standard specifications for materials simply 
cover all the points of possible variation which it is possible to 
cover at the time the specifications are drawn. Improvements 
in standards are wanted and adopted wherever they are found. 
There is absolutely nothing in standardization to preclude in- 
novation. But, to protect standards from changes that are not 
in the direction of improvement, certain safeguards are erected. 
These safeguards protect standards from change for the sake 
of change. All that is demanded under modern scientific man- 
agement is that a proposed change in a standard must be scru- 
tinized as carefully as the standard was scrutinized prior to 
its adoption, and further, that this work be done by experts as 
competent to do it as were those who originally framed the 
standard. Standards adopted and protected in this way pro- 
duce the best that is known at any one time. Standardiza- 
tion practiced in this way is a constant invitation to experimen- 
tation and improvement. 


5. A method of rating the elements against each 
of these standards must be devised. Even with a car- 
fully thought out standard to compare with, it will not 
be found simple to rate the existing conditions, and 
different elements will require varying formulae. 

The elements selected to be rated must be unmistak- 
ably basic in character. There will be a great tempta- 
tion to include the elements of new management technic 
which the engineer thinks all companies ought to use, 
but which, strange to say, they do not. The fact that 
many admittedly well-managed companies get along 
somehow without these things should be a sufficient 
' deterrent—and though the engineer may consider them 
basic, he will quickly learn that his clients will not. 
Each component part should be one that is general!y 
recognized as an integral part of good management. 

The standards against which the elements are rated 
must be practical and capable of duplication under 
average conditions and circumstances. World’s records 
‘and stunt performances must be rigidly eliminated. 

The method of examination to discover existing 
conditions and the rating to determine relative efficiency 
must be economical. Time is an important element 
as well as cost; the work must be quickly and, at the 
same time, thoroughly done. Also the method must 
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be capable of application, without disturbance of either 
the routine operations or the morale of the workers— 
it must be systematized and cause as little trouble as an 
audit of the books. 

The relative weighting of the factors and elements 
presents a puzzling problem at first, though this is not 
the really important question that it seems. Mitchell 
says’ that the.real problem in weighting is not to strive 
after literal exactness but to be conscientious and con- 
sistent and particularly to rationalize it and not leave 
it to chance. | 

Relative and rational weighting is more important 
than striving for an exactness which is probably not 
possible. Let your standards be “carefully thought 
out,” the results of scientific research, and your meas- 
urement of existing conditions be accurate, and the ex- 
act measure of importance you attach to the item will 
not matter. For example, our standard on typing let- 
ters from shorthand notes is 200 square inches an hour. 
In one office we found twenty-five stenographers aver- 
aging five letters a day. A letter usually averages 
under fifteen square inches, and the work day was 
seven hours, therefore these stenographers wrote about 
5 per cent of our standard. The management’s discov- 
ery of this fact was of itself far more important than 
any figure we might attach to it to represent our ideas 
of its relative weight. And it was manifest also that 
the stenographers were not to blame, for no stenog- 
rapher deliberately writes less than two words a minute 
or sits idle for more than six hours. 

In each element we use a standard which we desig- 
nate as The Best Known Practice and we define is as 
follows: The Best Known Practice is that which 
results in the highest degree of effectiveness attainable 
by an orgatizagion of normal persons. The phrase is 
not to be understood as signifying a degree of excel- 
lence obtainable only by famous experts, specialists, or 
persons with natural exceptional ability on any particu- 
lar subject or operation. No “world’s record” or any- 
thing remotely resembling it enters into the comparison. 
In short, The Best Known Practice may be defined 
as a high class result already in practice, which can be 
duplicated by any normal organization. 

It will be seen that this definition accords with the 
general principle on which standards are to be deter- 
mined and at the same time provides for a movable 
standard; as business progresses, the standard will 
move upward, just as standards of performances of all 
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kinds are progressively raised. It is a remarkable 
fact also, that while we have found a few instances 
where the Best Known Practice was equalled, we have 
not yet found an instance where our standards were 
shown to be too low—which confirms us in the know!l- 
edge that they are really scientific standards. For ex- 
ample, the records of clerical outputs so far have not 
averaged 60 per cent of our standards, yet each and 
every standard represents “a high glass result already 
in practice which can be duplicated by any normal 
organization.” : 


Ill. THE PLAN OF EXAMINATION AND 
RATING 


We have divided the subject of Office Organization 
into 15 main divisions and 93 subdivisions, as follows: 


I. ARRANGEMENT OF OFFICE 
Economical use of space 
Direct flow of work 
Adequate light, daylight and artificial 
Adcquate circulation aisles 
Reduction of preventable noise 
Adequate ventilation 
Adequate drinking fountains 
Adequate cloak rooms 
Adequate toilet facilities 
Adequate reception room for public 
General appearance 


Il. Equipment (Desks, ETC.) 
Adequacy for purpose 
Sufficiency in number 
Standardized as to size 
Condition 
Standardized as to appearance 


Ill. Use or Orrice MACHINERY 
Best machine for purpose 
Machinery profitably used 
Machinery used where necessary 
‘ Machinery of modern character 


IV. CorrRESPONDENCE 
Clearness 
Composition 
Courtesy 
Grammatical construction 
Appearance 
Production 


V. 
Economy of space 
Work up to date 
Accuracy 
Value of filed material 
Sufficient space 
Adequate systems 
Adequate custody 


VI. STOCKKEEPING 
Economy of space 
Location system 
Order 
Neatness 
Issuing system 
Control 
Classification 
Storage methods 
Inventory system 
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VII. INTERCOMMUNICATION 
Telephone service 
Clerks at desks 
Messenger system 
Necessary mechanical devices 
Forms 
Economy 
Effectiveness for purpose 
Suitable quality of paper 
Suitable colors 
Color schemes 
Uniformity in size 
Uniformity in color 
Uniformity in shape 
Uniformity in typography 
IX. Routines MetHops 
Routines : 
Directness 
Simplicity 
Uniformity 
Expedition 
Methods: 
Effectiveness 
Simplicity 
Uniformity 
X. Crericat Output 
Quantity performed 
Division of labor 
Interruptions 


ContTroL oF OutTPuT 
Uninterrupted flow of work 

andling peaks 
Working force well balanced 
Adequate planning 
Adequate records or reports 


SALARY STANDARDS 
Salaries not unnecessarily high 
Standard salaries for similar positions 
Salaries not below market 


TURNOVER OF EMPLOYEES 
Length of service 
Rate of turnover 

ORGANIZATION 
Clearly defined lines of authority 
Functionalization 
Not too many departments under one head 
Organization chart 
Organization write-up 
Standard practice instructions 

PERSON NEL 
Progressive records of employees’ performance 
Methods for testing employees’ ability 
Training methods 
Employment methods 
Discharging methods 
Promotion methods 
Methods for developing employees’ versatility 
Records of reasons for “quits” 
Plan for determing causes of dissatisfaction 
Vacation policy 
Bonus, profit-sharing, or other plans of similar nature 


Each of the fifteen major subjects has a maximum 
value of 100 points. The ninety-three subdivisions 
or elements of these: main topics are weighted in ac- 
cordance with their relative importance. Naturally 
some features of office practice are a great deal more 
important than others, but as these features are not of 
equal importance in all lines of business, we have 
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made no attempt to weight the main subjects in accord- 
ance with their importance. This fact should be noted. 

With respect to each of these subdivisions the num- 
ber of points which have been deducted from a perfect 
score is indicated in the summary. following an exam- 
ination. These deductions from each of the subdivi- 
sions of a main subject are totalled under that sub- 
ject and then deducted from 100, the remainder form- 
ing the percentage rating on the main subject. 

The general rating is then obtained by averaging the 
ratings for each main subject. It is admitted that this 
general rating is only approximate, for with our limited 
knowledge of any particular business which is exam- 
ined by this method, it is not possible to undertake to 
give each main subject its relative weighting. 

Proper weighting of the subdivisions within the sub- 
ject is, however, given. The relative weighting of 
each subdivision is based upon years of careful study 
and experience, but I do not quote figures upon it 
here, as I recognize only too well that this weighting 
is not necessarily final. Only after we have had an ex- 
perience in actual rating covering years and including 
hundreds of examinations will it be possible to an- 
nounce authoritatively the relative importance of each 
subdivision. In the meantime I do not wish to subject 
the matter to premature criticism of details while it is 
in the early stage of development. 

The basis and detail of the entire plan is covered 
in our Method of Rating book which we use as our 
standard practice procedure. The general method cf 
making the examination and rating is as follows: 

The field examiner goes to the office and begins his 
examination in a logical and sequential manner, with 
the aid of & carefully standardized questionnaire. This 
questionnaire is most complete and thorough—in ex- 
tent it covers some fifty pages of typewritten matter— 
its purpose being to determine as far as may be pos- 
sible the exact conditions on each of the 93 subdivi- 
sions. The same questions are asked of all offices. 

Following this collection of data by information, 
there is a series of observations and measurements to 

be made: the lighting is measured; the space is meas- 
ured; the filing ‘cabinets are examined and measured, 
the filing material being examined and counted for ac- 
‘curacy and other qualities; the clerical output is meas- 
ured; and so forth. Besides this, each clerk and ex- 
ecutive supplies the examiner with certain other infor- 
mation required. The examination is most minute and 
thorough, and at its conclusion, the answers given 


by the executives are submitted to them for approval 
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and in some cases for signed verification. 

The data secured by the field examiner are then 
brought to the office and studied in conference with 
specialists before the various items are rated. The 
rating of each subject involves the use of a definite 
formula as will be shown later. Judgment does not 
enter into the matter at any. point—facts found are 
compared with standards and measured according to a 
predetermined procedure. 

So far, the “patient” has been subjected to a thor- 
ough examination and his physical business condition 
determined. But, as the client has the same human 
curiosity as any other person being examined and 
wishes to know why he is rated as he is, a thorough 
explanation of the conditions found and the defects 
embodied in them is prepared. 

This summary of findings takes up each one of the 
points studied, states the condition found, gives a com- 
parison with the “Best Known Practice,” explaining 
what that practice is, and offers where necessary, con- 
crete suggestions for the improvement of existing 
conditions. This complete presentation furnishes a 
valuable and accurate picture of such conditions and 
enables the management to see just where the organ- 
ization is strong and where it is weak. 

To further assist the executive in visualizing and 
following through on all the suggestions given, a Check- 
ing Sheet (Fig. 1), is prepared on which each sugges- 
tion listed is given by number and restated in a con- 
densed form. On this sheet he can make any written 
comment he desires and also mark down the name of 
the individual to whom he decides to assign the sugges- 
tion. 


IV. THE VALUE OF THE PLAN 


Experience warrants the statement that this plan pos- 
sesses a great and constantly growing value. 

First; it furnishes a measurement of present condi- 
tions (by a distinterested organization) in comparison 
with a definite standard which is known to be attain- 
able. 

Second; it provides a successful executive with the 
oportunity of proving his success to the management 
by disinterested testimony. 

Third; if such an examination is made periodically it 
furnishes a definite measure of progress. 

Fourth; the thorough nature of the examination in- 
variably discloses waste even in a well-conducted organ- 
ization, and such waste is usually discovered where its 
existence was not suspected by the management. 
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stions 


Suggestion! 
Bo. Mature of Sugcestioa 


Improvement in Lighting 
Noise in sert location 
Suggested ventilation systea 
To install two additional 
drinking fountains 
| Recommended use of paper cups | ! 
On cloakroom accommodatioca ! | 
| Towels in toilet rooms ! 
| For reception of public 
Re-arrangement and “cleas-up* 
Blimination of high desks 
Tor an additional table 
Similar equipment for siailar 
work 


Renovating typewriter table 

Suggestion for form paragraphs 

Use of “Automatic Letter Uriter 

On filing material without pins 

Substitute method for pianing 
in files 

For guide boards in files 

Use of the “pending” file 

Tor a central file systes 

For adjustable shelving 

For a location system is 
stockkeeping 

For order in stockkeeping 

Suggestions on neatness 

For an adequate issuing systen 

Om classifying stock 

For a perpetual inventory 

For adequate messenger service 

For “visible index" customer 
list 

On O.K. system for credits 

Por a computing machine sethod 

Os preparing sets for typist 

Use of automatic band susbering 


stamp 

Customer's orders to be filed 
alphabetically 

Supplying pricing clerks with 
card file of prices and 
& computing machine 

To reduce the susber of differ- | 
ent tasks for one person 

To establish schedsling methods 


Fig. 1. Checking Shect. 

Fifth; the suggestions which we are able to offer 
serve to direct the attention of the management to the 
further possibilities of improvement along scientific 
lines. 

Sixth; as the examination proceeds there is devel- 
oped a psychological factor which has a most helpful 
effect on the morale of the organization from top to 
bottom. Defects which on the surface appear to be the 
fault of an individual, are by this examination often 
shown to be the fault of the organization. Employees 
are only too glad to have our defense of their position. 
Where favoritism exists, the examination shows up its 
effects glaringly. Executives of the right sort are eager 
to take advantage of the suggestions offered. At the 
conclusion of the work, the whole organization has re- 
ceived a powerful stimulant to improvement. 


V. THE METHOD APPLIED 


To explain the method I shall give an illustration of 
each step of the work, using as examples elements of 
I. Arrangement ; 
To cover the 


three of the fifteen main divisions: 
V. Filing; XI. Control of Output. 
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whole subject would be impractical as there are a total 
of 93 subdivisions, and a finished examination usually 
covers over 20,000 words. 

The information required for the rating is obtained 
in three ways: 1. By direct questioning. 2. By ob- 
servation. 3. By measurement. The questions which 
follow are only a few necessary to explain the method. 
They are taken from the records of actual cases: 


I. ARRANGEMENT OF OFFICE: ECONOMICAL USE 
OF SPACE 


A. Fretp EXxAMINER’S Questions AND REPLIES 
Are there any private offices which aré unnecessary ? 
No. 
Should private offices be provided for any executives 
who do not now have them? WNo. 
What is the total net area of the office, including 


stock rooms, vaults, private offices, etc. 23,903 square 
feet. 
State the area of: 
B. Orrice Ratinc SHEET 
a. No. of executives with private offices....... 18 
b. No. of executives with private offices who do 
c. No. of executives without private offices who 
0 
e. No. of clerks last clerical payroll.......... 143 
f. Allowance for storage space.............. 4,875 


Explanation: g equals the space required. Item d shows that 
there are 18 executives who require private offices or space 
equivalent. According to the best known practice, an allowance 
of 100 sq. ft. must be made for each executive. There are 143 
clerks, item e., who require 50 sq. ft. each. Allowance in this 
case must be made for 4,875 feet of storage space. Therefore, 
the total space required is 13,825 sq. ft 


The total points allowed for Economical Use of 
Space, out of 100 points allowed Arrangement, is 22. 
Therefore the formula: 


22 (h-g) 


uct points if h is more than g. 9.5 points. 


h 
22 (g-h) 
educt points if g is more than h. 


That is, we lites them if they have more space than is 
required, or if they have less space than they need. 
C. SUMMARY oF FINDINGS ReEporTeD To CLIENT 
The elements of the arrangement of a business office - 
are based first and foremost on its conducing to the 
proper service of customers, whether these transact 
their business in person or by letter. This is the most 
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important consideration. Second, though also of great 
importance, is the economical use of the space occupied 
—the installation of the equipment, desks, tables, files, 
machines, etc. Third, arranging them most con- 
veniently for the operatives and the work to be done 
on, at, or with them; and finally to impress the visitor 
or customer with the business-like appearance of the 
office itself. The chief factors to be considered may be 
thus enumerated : | 

1. “fhe arrangement must be such as to save unnec- 
essary travel on the part of the clerks. 

2. . The work must always flow in straight lines, al- 
ways forward and never crossing its own path. 

_ 3. The provision of good working conditions, proper 
equipment, light, heat and ventilation. 

4. Space must be economically used. 

In this investigation we compare the space at your 
disposal with the Best Known Practice in the econom- 
ical use of office space, a standard which allots 50 square 
feet to each clerks, and 100 square feet to each execu- 
tive in the establishment. f 


Our findings, then, are comprised in the following 
tabulation : 
THIRD FLOOR 
e feet 
Total space available (less (Department M).... 4,391 
Required for clerical space 
Department C. 
Special information’ files. 275 
Mail Department 
Department C. 


‘(In this manner we detailed each floor, but I am omitting 
details from this paper and giving end figures only.) 


RECAPITULATION 
Available Excess 


On the basis of your valuation of space at $3 per 
square foot, this excess space represents a rental value 
of $13,908 per annum, a sum which you are now losing, 
but which could be saved by a re-arrangement of the 
clerical space in your office. This space can be-saved 
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by a re-arrangement of your equipment alone, no change 
in the equipment itself being necessary, although we 
will have a few words to say about your equipment 
under that heading. Neither would it involve the re- 
moval of any partitions, walls, or private offices. 

The Total deduction on Economical Use of Space 
is 9.5 points. 

Suggestion No. 1'. We suggest that your offices on 
all floors, with the exception of those excluded as before 
mentioned, are greatly in need of re-arrangement. 

We will endeavor to explain briefly what is covered 
by scientific office arrangement. It is a highly technical 
procedure and bears a very close relation to the work of 
an architect. Whenever possible it should be done in 
co-operation with the architect, as the building is being 
designed, but of course in your case, the building is al- 
ready erected. The-same principles apply, however, in 
either case. They are as follows: 

First, a careful study should be made of the work of 
each department, the relations of one with another, and 
the relations of one clerk within that department with 
another. While this data is being compiled, the next 
step is taken. 

Second, a scale drawing is made of present space, 
with all equipment shown (we usually use 4% inch to 
the foot, scale). On this drawing the route of the 
travel of work on main routines is sketched. Any de- 
partures from the “straight line” principle of routine 
will then show up. 

Third, when the data have been compiled they shouid 
then be studied in connection with the scale drawing. 
At the same time, templets should be made of the desks 
and other equipment shown on the drawing. 

Fourth, the new arrangement should be made with 
the templets on a blank floor space plan, and each de- 
partment lay-out discussed with all persons concerned. 

Fifth, when the final details have been approved, the 
new arrangement should be sketched in, exactly to scale, 
and should serve as a guide to re-arrangement. 

Here are a few things to remember: 1. Desks 
should be placed in rows of not more than two desks 
side by side. 2. Desks should be so arranged that the 
work flows from one clerk to another in “straight” lines 
on the main routine. 3. Aisles should be at least 36 
inches wide. 4. Desks should not be less than 30 
inches apart, from the back of one desk to the front of 
another. This allows ample seating space. 5. There 
should be adequate cross aisles not farther apart than 
20 to 25 feet. 


‘In this case sixty suggestions were made for the improve- 
ment of existing conditions, 
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Though we have said, that the space mentioned as 
being possible to recover in your present arrangement 
could be saved without eliminating partitions, we would 
strongly urge the consideration of the problem of re- 
moving as many of them as possible and desirable, for 
they waste space. 

(After summarizing our findings on the other ten 
points, in a similar manner we give the rating on this 
subject of Arrangement of Office as follows) : 


RECAPITULATION 

Economical use of space......... deducted 9.5 points 
Direct flow of work............. 
Adequate light 938 “ 
Adequate circulation aisles ....... 
Reduction of preventable noise.... —_— 
Adequate ventilation ............. 
Adequate drinking fountains..... 
Adequate cloak rooms ........... 
Adequate tcilet facilities ......... 
Adequate reception room for public. “ 
Total deducted 37.58 


Your rating on Arrangement of Office is therefore 
100 points less 37.58 points, or 62.42 percent. 


V. FILING: VALUE OF FILED MATERIAL 
A. Frecp ExAMINer’s QUESTIONS AND REPLIES 


Go to filing department, select one drawer at random 
and record: a. Total number of pieces filed in drawer, 
2,652. b. Number of pieces misfiled, 44. c. Number 
of pieces of temporary value which should not be in 
file, 798. 

Note on c. There are often to be found, a number 
of kinds of filing matter of obviously temporary value. 
As you go through the files, tally each temporary piece 
opposite its listing, adding any additional temporary 
classes that come to your attention : 


Catalogue requests 
Obviously temporary price quotations............ 
Remittance acknowledgments 
Order acknowledgments 
Advertising matter 
Temporary reports on statements 
Hotel reservations 


Total 


B. Orrice RatiInc SHEET 


The allowance for be a of Filed Material is 15 points. 
c 
The formula is “deduct —— points,” in which a is the number 


a 
of pieces counted and c the number of pieces obviously of tem- 
porary value. 


15 798 


= 4.5 points deduction. 


2552 
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Sum™Mary or Frnpincs Reportep To CLIENT 


The crowding of files with material of only tempo- 
rary value should be carefully guarded against, as it is 
almost a sheer waste of time and labor. In your collec- 
tion department we found the letters filed in two draw- 
ers with a 25 alphabetical division. With the present 
number of letters, this division would not be ade- 
quate if the material were frequently referred to. But, 
as by far the largest portion of this correspondence is 
of but temporary value, a different system should be 
used. Out of the 484 letters examined in this depart- 
ment, no less than 398 were of obvious!y temporary 
value, consisting mostly of impersonal collection notes 
that should have been destroyed as soon as the account 
in question was settled. The remaining material con- 
sisted almost entirely of reference letters about cus- 
tomers. We examined also the files of your advertis- 
ing and sales departments. Out of the 500 pieces ex- 
amined, 100 pieces could properly be considered as 
of temporary value only. These consisted of requests 
for booklets, samples, prices, etc. If thought desirable, 
the pertinent details of such letters could have been 
taken off and used for sales purposes, but the letters 
themselves are obviously of no value for reference 
purposes and should be destroyed. We also found here 
about 100 order acknowledgments which are obviously 
of little future value. We have deducted 4.5 points. 

Suggestion No. 19. We suggest the use of a “pend- — 
ing’ or “suspense”’ file for material of this character. 
At stated times, say every 30 days, this file should be 
gone over and the material in it returned to the person 
who requested that it be filed. This person can then 
examine it and if he concludes it is of no value, he can 
destroy it; if he judges that it is desirable to preserve 
it longer, he can return it to the suspense file. 


XI. CONTROL OF OUTPUT: UNINTERRUPTED 
FLOW OF WORK 


A. Frecp ExaAMINner’s QUESTIONS AND REPLIES 
Are peaks in a department handled by a “flying 
squadron” or similar methods? No. Are vacations so 
scheduled as to eliminate peaks? Yes. 
Are any methods for planning the work of the office 
in use? (Do not confuse with scheduling.) Check 
your findings below : : 


a. Approved planning 
b. Planning methods on part of routine............ 
d. No planning method........... 
Interview each department head and determine if 


work is up to date in his department. If it is nor, 
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find out how many days the department is behind in its 
work and what the cause for the delay is. Record the 
result of your interview below: 


‘Dept. A. Up to date. 

Dept. B. One to three days behind, no reason given. 
Dept. C. One month behind, on account of vacations. 
Dept. D. Up to date. 

Dept. E. Up to date. 

Dept. F. One week, vacations, statement work. 

Dept. G. Two days, no reason given. 

Dept. H. One week, undermanned. 

Dept. I. One week, waiting on Dept. H. 


B. Orrice SHEET 
1. Uninterrupted flow of work. 


a. Number of departments considered......... ) 
b. Number behind in their work.............. 6 
Take each department under b, and deduct as 
follows: 
2 
a 
4 
a 
8 
a 
16 
deduct — points 
a 
32 
16 or more days behind................ deduct — points 
a 


The allowance for this subdivision is 40 points; a in 
this case is 9. The example works out as follows: 


2+ 32+ 164+4+ 16+ 16 86 
: or 1% = 9.55 points 


C. SumM™MARY oF FinpIncs REeportep To CLIENT 


When the office manager knows what work is to be 
done, and has his working force so arranged and ad- 
justed that it can be done in a certain time under all 
ordinary working conditions and circumstances; and 
when he has his working force so well balanced and 
mobile that he can successfully cope with any emerg- 
ency that may arise, such as seasonal or other fluctua- 
tions in the volume of work; then and then only can he 
be considered to have control of the clerical output. 

This is a new idea, in the sense that it is more accu- 
rately and closely defined than before, and it is one of 
the chief features of scientific office management. The 


sort of control that is usually found in offices lacks 
this sharp definition, and is based usually on some 


method of driving or forcing work through, which al- 
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ways requires a greater expenditure of energy than is 
necessary. Once scientifically devised and applied, 
control should function more or less automatically and 
smoothly. A poorly designed machine may run, but 
generally with much clatter and waste of power, while 
a scientifically designed one performs its work smoothly, 
less noisily and with more economy of power, though 
it apparently is under no such strain or effort as the 
poorly designed one. In short, the scientific method 
always appears the easiest method—and it actually is. 

The possession of this control is conditioned on exact 
knowledge of three fundamental facts: The office 
manager must have an exact knowledge of the capacity 
of the office force. This in turn means that he must 
also possess an exact knowledge of the standard time 
each operation should require and he must know exactly 
how much there is to do. It sounds very difficult, but 
aside from the basic analytical work necessary to estab- 
lish it, it is not so. With these basic facts in his pos- 
session he can lay a solid foundation for the control of 
output. They are, in short, fundamental to successful 
and scientific management. 

Our examination of the nine seacipal departments 
in your office, shows that six of them are behind in 
their work. These we enumerate, with the reason for 
the arrears, when such reason was given: 


Dept. Days Behind Reasons Given 


No reason given. 

Statistical work behind on 
account of vacations. 

Statement work behind on 
account of vacations. 

No reason given. 

Department undermanned. 

Waiting on Dept. H 

In Departments A, D, and E, the work was reported 
up to date. We have been informed also that the pres- 
ent is a peculiarly busy season in view of the conven- 
tion to be held by your company, in consequence of 
which your salesmen are particularly active in sending 
in business in order to qualify for this occasion. The 
existing condition, however, calls for a deduction of 
9.55 points. 

It should be remembered in connection with the 
above, that work which happens to be held up in one de- 
partment necessarily checks the flow of the same work 
in other departments through which it must pass. Your 
Dept. I attributing its delay to that in Dept. H, is an 
illustration of this fact. As all the departments in an 
office are related to and dependent upon each other, the 
principle of co-ordination of effort, so that the office 
operates as one united whole, is seen to be of funda- 
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mental importance. The fact that a reason may be given 
for these delays, in no way mitigates the effect, and 
serves only to point the way to a correction of the con- 
dition... . 


These three examples will, I trust, explain the work- 
ing of the method and show that it is an actual sci- 
entific measurement of office management against 
definite standards. 


VI. GENERAL CONCLUSIONS 


The subject should be approached with a proper ap- 
preciation of its importance and its difficulties. It is 
not simple—as we very quickly discovered when at- 
tempting to work it out. Many months of study and 
calculation were required to develop fully the formule 
and technic, and especially was it difficult to develop the 
latter so as to get the cost of production down to a 
reasonable sum. A similar examination made by one 
approaching the problem anew could not be completed 
in three times the length of time we now require to 
handle it. The time required is a most important ele- 
ment ; it cannot be allowed to drag. 

Mistakes made by the examiner are very quickly 
detected by the clients; therefore in order not to preju- 
dice or invalidate the entire examination, the utmost 
care is required to avoid even the slightest error. The 
summary must contain facts only, and each fact, the 
examiner may be certain, will be checked up by the 
client. 

To be successful, such an examination requires the 
possession of a wealth of data covering all possible con- 
tingencies. Though we have been collecting such data 
for years in our regular work, we found in a number 
of instances that our files were incomplete, and coz- 
sequently we have been compelled to make many special 
investigations. I am firmly convinced that the experi- 
ence gained so far in this respect has greatly improved 
the scientific character and reliability of our general 
work. | 

The method described, I am fully convinced, is cor- 
rect and will stand with little or no change, though 
of course there will be considerable change in the technic 
and in the weighting of the subdivisions, as our experi- 
ence grows. _ 

Another remarkable and encouraging fact is the wide 
applicability of the method as it stands. Although we 
have made examinations in such widely separated lines 
of industries, as candy manufacturers, cotton convert- 
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ers, mill. agents, manufacturers’ agents, paper dealers, 
photo engravers, office appliance manufacturers, music 
publishers, insurance companies, wholesale ribbons, and 
engineers, the method applied with equal correctness in 
each, and with no changes whatever. Its vindication 
by actual test in practice in such a widely different 
series of industrial fields is the best practical proof of 
its universal applicability. 

Neither has the size of the office made any consid- 
erable difference. Of course it will be admitted that 
it would be more successful in a large office, but we 
have made successful examinations in offices with as 
few as ten clerks. 

The following comparative study (Fig. 2) of all 
clients who have been rated may be of interest. The 
table shows, for each major section, the average rating 
of all clients, the highest rating of any client and the 
lowest rating of any client; also the average general 
rating for all clients, the highest general rating for any 
client, and the lowest general rating for any client. It 
is to be observed that the highest efficiency in office or- 
ganization is in the use of mechanical equipment; the 
lowest efficiency in clerical output and personnel. 


SECTION AVERAGE HIGHEST LOWEST 
Clerical Output 51.41 98.00 31.85 
Personnel 51.82 91.00 30.00 
Stockkeeping 60.91 93.00 34.00 
Turnover 60.99 80.00 30.00 
Arrangement of Office 68.28 94.95 47.90 | 
Intercommnication 71.55 100.00 61.00 
Organization 74.04 98-00 57.00 
Control of Output 75.53 82.80 67.75 
Routines and Methods 75.84 80.00 70.20 
Piling 77.24 89.00 62.00 
Salary Standards 78.82 100.00 57.00 
Correspondence 79.09 100.00 61.00 
forms 82.135 100.00 68.00 


Bquiyment (Desks, etc.) 87017 99.00 74.20 
Use of Office Machinery 95.75 96:40 00.62 


average of general ratings of all clients 75.23 
Highest general rating given any client 66.45 
Lowest general rating given any client 0. 


Fig. 2. Comparison of Clients Rated. 
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In this connection it may be interesting to note that 
the plan has recently obtained the approval of one na- 
tional association of manufacturers in a particular in- 
dustry, and its members will be able to compare their 
efficiency one with another through its use. Because 
these manufacturers are all in one line of industry, it 
will be possible to add to our regular elements, a num- 
ber of others peculiar to that industry, and thus make 
the weighting more accurate than can be done when a 
method must be applicable to all industries. 

Any carefully thought out plan of this sort might 
seem theoretically sound and promising, but the actual 
test of such a plan is its successful use in practice. This 
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plan has already passed what the scientific thinkers ca!] 
the “pragmatic test” and we can give an affirmative 
answer to the question, “Will it work?” It has worked; 
it is working now. We have waited with modest pa- 
tience for the reactions of practical “hard-headed” 
business men who have tested it in their office organ- 
izations, and we have yet to hear any unfavorable com- 
ment, much less any challenge of the basic principle. 

In the years that lie ahead, with the steady develop- 
ment that experience brings to every new method, we 
are convinced that this principle of the measurement 
of management will firmly establish itself as an integral 
part of the scientific conduct of industry. 


PROFIT SHARING 
(Continued from page 164) 


exception and not the rule.) Now, if the reward which 
capital is receiving is so small that if all of it went to 
the working people there would only be an increase 
of 60 cents to the head of each family, we certainly 
cannot look in this direction for much greater pros- 
perity to the working man. 

I have felt sure, both from my personal practical 
observation, and from everything that I can read on 
the subject, that the only true hope for an increase in 
_ prosperity to the working people lies in an increase in 
the productivity of every working man, throughout the 
country. Whether this increase comes through greater 
personal efficiency, through a better order of co-opera- 
tion, through the introduction of labor saving-machin- 
ery, or from whatever source, it is to the increase of 
productivity of the whole mass of our people that the 
working people must look for an increase in their 
prosperity. 

This I conceive to be at the root of the whole labor 
_ problem, and it seems to me that it is of the very first 
importance that the laboring people of the country 
‘should be brought to understand this fundamental fact. 
They are now—through labor leaders, through the 
press, through public opinion—taught ‘to believe that 
there is something radically wrong with the division of 
the surplus earnings, and that if they only got their 
fair share of the joint product of capital and labor, 
everything in the world would be couleur de rose for 
them. 


Now, as to profit sharing. If profit sharing would 
result in so stimulating the workmen who come under 
it that each one would very materially increase his 
daily output, say double his productivity, then I should 
look to profit sharing as the cure for the present 
troubles. My judgment and observation and study of 
men leads me to the conclusion, however, that profit 
sharing, while it would induce workmen to become 
silghtly more productive, would not have the effect 
of greatly increasing the average output of the indi- 
vidual. This has been the history of practically all 
profit sharing institutions up to date. It has not greatly 
stimulated the output of the individual. 

And the fundamental reason for this lies in the fact 
that the human animal is so constituted that he looks 
upon his own immediate individual welfare and happi- 
ness and ease and comfott as of vastly more impor- 
tance than the welfare of his fellow beings. The only 
way to get a large output from the individual is to let 
him have, in plain sight and in the immediate future, a 
personal reward to him which shall be proportional in 
a way to the exertions and endeavor which he puts 
forth; so that the profit which the men receive under 
profit sharing, and which comes to them only at the end 
of the year, or say every six months, is not a sufficient 
stimulus to affect them materially in their every day 
work. This reward is too remote. 

I have seen this fact illustrated in so many different 
ways that to me it has come to be an absolute certainty. 
The average workman, for example, cannot look for- 


(Concluded on page 204) 
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UNSYSTEMATIZED, SYSTEMATIZED, AND SCIENTIFIC MANAGEMENT! 


By Henry P. KENDALL? 


HE plan of this paper is similar to one written 

previous to the hearings before the Interstate 
Commerce Commission protesting against the general 
increase in freight rates. The purpose of that paper 
was to make clear what was meant by Scientific Man- 
agement, a term then unfamiliar. To present the same 
line of thought again receives its justification by the 
first words in the announcement of this conference, 
which states: “Notwithstanding the fact that much has 
been written concerning Scientific Management in news- 
papers and magazines, there is no definite conception in 
the minds of manufacturers and business men of its 
nature.” 

That this type is not well known even now is scarcely 
to be wondered at. Until recently little had been writ- 
ten for the public press and but few manufacturers 
were working under it, and the small group of men 
who were associates of Mr. Taylor, or kindred spirits, 
were too engrossed in their own tasks to do much talk- 
ing or writing. It is my object, then, to illumine Scien- 
tific Management by describing it in terms of business 
with which we are all familiar, and by comparing some 
of its essential features with those of more familiar 
types of management. 

Any manufacturing or mercantile business made up 
of different processes more or less interdependent must, 
to secure the best results, be so organized that the sepa- 
rate processes and the unit members within these will 
be brought into systematic connection and operation as 
efficient parts of the whole. To bring about and main- 
tain this is the function of the management. To do it 
to the highest known degree is possible only by what 
we choose to call the science of management. 

All types of management seem to fall readily under 


* Reprinted by permission from “Addresses and Discussions 
at the Conference orr Scientific Management, October 12, 13, 
14, 1911,” published by the Amos Tuck School, Hanover, N. H. 
The volume containing this article is as up-to-date today as 
when it was published and no management library is complete 
without it. 

* Manufacturer (The Plimpton Press, The Lewis Manufac- 
turing Company, etc.), Boston, Mass. 


three heads which, for want of ‘a more explicit ter- 
minology, we will call: 
I. Unsystematized Management. 
II. Systematized Management. 
III. Scientific Management. 

Of course no classification of this kind is exact. Some 
departments of an unsystematized plant may equal those 
in a systematized, and likewise those in the second 
class may approach the third in efficiency in places; 
but on the whole this seems a natural division. The 
functions of the three types of management which will 
be compared are: 

A. Accounting. 

B. Purchasing. 

C. Storage of Materials. 

D. Execution of the Work. 
E. Efficiency of the Workers. 


I. UNSYSTEMATIZED MANAGEMENT 


This classification is not made on a basis of the earn- 
ings of this group, nor does it mean that they are not 


meeting their own competition successfully or making - 


money. Such a condition depends on the margin which 
exists between their costs and selling prices. It does 
classify them on a basis of efficiency, and means that 
their costs are not so low as they would be were their 
form of management the systematized or scientific type. 
In the opinion of the writer fully 70 per cent in number 
of the plants in this country would belong in this class, 
and they are easily recogriized. I do not mean that 70 
per cent of the workmen in the country are working 
under unsystematized management, but I think that 70 
per cent of the concerns in number would come under 
this class. 

We will look at the first function, namely: 

A. Accounting. The accounting in a business in- 
cludes not only the ordinary bookkeeping, but the en- 
tire clerical system which has to do with orders, records 
and costs. Accounting is the only means by which the 
management is informed from time to time of the con- 
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dition of the business, the progress it is making, its 
weak and strong points, its selling values and costs, 
and the efficiency of all its departments. How thor- 
ough, lucid and complete the information is as shown 
by the books indicates to some extent the efficiency of 
the management and its grasp on the affairs of the 
company. In the unsystematized plant the accounting 
generally consists of a statement prepared after the 
annual or semiannual stock-taking, which shows (1) 
Profit and Loss; (2) Assets and Liabilities. It may 
possibly show profit and loss by departments or by 
products, but this last depends on a correct method of 
ascertaining costs which the unsystematized plant sel- 
dom has. Such statements are merely a record of an 
historical fact in most cases. If the statement is bad 
it is too late to remedy the troubles of the previous year 
_ because it shows merely the result of that year. Fre- 
quently, due to imperfect methods of stock-taking, ap- 
praising and compiling, the yearly statement may be de- 
layed; then the history it tells is ancient. | 

One example from my own observation—by no 
‘means unusual—will illustrate: A large concern ended 
its fiscal year on January 31 and did not know the 
result of its year’s business until July 17 following, and 
then in the simple form of profit and loss, assets and 
liabilities. This information came nearly six months 
after the close of the business year and was then six 
to eighteen months old, too late to do anything to stop 
the leaks of that year. This was a dangerous case, but 
a common one. 

Any firm of accountants can testify that it is no un- 
usual thing to audit the books of a concern which thinks 
it is prosperous, and to show that concern that it is 
insolvent. 
experience with a business in which an audit was made 
of the books because the proprietor thought his book- 
keeper had been dishonest. The audit showed that the 
bookkeeper had been honest but that the concern was 
insolvent and shortly after it paid its creditors thirty 
- cents on the dollar. 

A lack of proper cost accounting in the unsystema- 
tized plant is the cause of losses and of many failures. 
A notorious example of this appears in the printing in- 
dustry. In Chicago one large department store makes 
the boast that it secures its printing below cost. Its 
method is to send for estimates on printed forms to a 
large number of printers for every job of printing it has 
to give out, and then to give it to the lowest bidder on 
the assumption that some one will have figured below 
cost. It is reported that at the close of one fiscal year 


BULLETIN OF THE TAYLOR SOCIETY 


Within twelve months the writer has had 


Vol. VIII, No. 5 


there were no less than fifteen failures of a in 
the city of Boston, and it would not be strange if this 
proportion held throughout the country in this partic- 
ular industry. 

So much importance is placed upon cost of printing 

at the present time, that one national organization of 
employing printers has no less than eight men employed 
installing uniform cost systems in printing offices of its 
members throughout the country. Too little importance 
is placed upon accounting in the unsystematized plant, 
and as increasing competition in various industries is 
continually lowering the margin of profit, the account- 
ing must become relatively more and more important 
to this class of business. 
_ B. Purchasing. The purchasing of materials, stock 
and miscellaneous supplies under this type of manage- 
ment may be done by one man or by a purchasing de- 
partment; but more likely this duty is not very well de- 
fined and the purchasing is done by a number of per- 
sons, especially those needing the material. Little study 
is put on the standardization of materials, and different 
kinds of stock for the samme use are often bought. This 
tends to remnants on some kinds, overstock and under- 
stock on others. The buying is seldom done on exact 
specifications, is not always even by written order, nor 
is there a predetermined maximum and minimum estab- 
lished of each article that should be carried in stock. 
The head of the business or the buyer may be an ex- 
ceedingly shrewd trader and may buy very close at 
times; but he will not always buy the materials best 
suited to the work, often overbuys or underbuys for 
lack of definite information, and is frequently tempted 
by bargain lots that seem cheap but may cost more to 
use in the shop. 

The lack of well-organized purchasing results in work 
progressing to a certain extent through the shop until 
it is stopped and occupies space waiting for some ma- 
terial which has been overlooked, or which is not suited 
for the purpose. A fairly successful publishing house 
in one of our large cities does its buying by the un- 
systematized fashion. Last year in making up its state- 
ment of profit and loss, the inventory of paper amounted 
to $20,000. Three-fourths of this paper exists as over- 
runs, or odds and ends of lots which are stored in 
various printing offices and cannot be used on an aver- 
age-sized job. They are so scattered they cannot be 
combined and the make, color, finish and size are dif- 
ferent in nearly all the lots. When this house realizes 
what this stock is, it will be forced to write off nearly 


$15,000 from its books on what it now considers good 
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assets. Had the buyer in that publishing house stand- 
ardized his paper so that whatever remained from one 
lot could readily be used on the next, had concentrated 
paper of certain kinds in one printing office, and had 
accurate records of his available supply, this amount 
of money represented in stock could be appreciably less 
and would equal the original cost of the paper. This 
sort of buying is common among unsystematized con- 
cerns. 

C. Storage of Materials. Many manufacturers are 
willing to devote unlimited space for workrooms, not 
realizing that the room for the proper storage of ma- 
terials is just as important and just as profitable as that 
used for manufacture. In the unsystematized plant 
there may be a general storeroom, but seldom are all 
the stores to be found in it, and generally they are piled 
around almost anywhere and in any way that happened 
to be convenient when received. The order in which 
such stores are kept usually depends upon the initiative 
of the men directly in charge, and seldom can one per- 
son assume or carry out this responsibility. 

The storage of -materials and purchasing are very 
closely related to each other. Loss of time hunting for 
material is the same whether the material is lost in the 
storeroom or has not been purchased, and a lack of 
system in one department will undo attempts at sys- 
tem in the others. The effect of badly organized stores 
is: (1) Loss of time; work which should go through 
the manufacturing departments rapidly is held up at 
different places waiting for materials of the proper 
kind or amount, and this is a direct loss. (2) Loss of 
space; more space is required to hold stores in a unsys- 
tematized way, and for lack of standardization more 
stores will be kept on hand than are required. Space 
is also lost in the workroom because work in process 
does not pass promptly through the workrooms if de- 
layed for material. (3) Loss of capital, because more 
money is tied up in stores which are not systematized 
and properly regulated, and more money is tied up in the. 
jobs which represent labor and material sidetracked 
throughout the plant. A lack of proper records of 
stores is almost always to be found in the unsystematized 
plant, and the management seldom sees the need for the 
so-called extra work necessary to conduct that depart- 
ment properly. | 

D. Execution of Work. Orders in the unsystema- 
tized shop are recorded in a simple manner, sometimes 
even received and transmitted verbally by the salesman. 
These are described in part verbally to the superin- 
tendent, who may further enlighten the foreman on any 


of the details of such orders. It is assumed that the 
superintendent knows his business, that the foremen 
know theirs, and a workman is expected to sense what 
is wanted and to ask questions when he is not sure. In 
this way an attempt is made to fill in the exact and 


accurate information which the selling end has either 


not secured or has not transmitted in writing. 

The “single foremanship” plan prevails where one 
foreman handles as many men as he can. The number 
of men and the amount of work he can look out for is 
limited by the amount of detail which he can carry 
in his head and by his physical and nervous endurance. 
He gives work to each workman when the latter has 
finished his last job, and depends largely on the work- 
er’s knowledge of what to do and how to do it. As 
questions arise in the progress of the work, or where 
the written order is incomplete, the workman goes to the 
foreman who in turn goes to the office for instructions. 
Meanwhile progress on the work stops. 

The workman goes for and selects his tools and ap- 
pliances, and does his work in the way in which he is 
accustomed to do that particular kind of work. A dif- 
ference in method of doing the same kind of work by 
different workmen and in different shops is often quite 
marked. A detailed schedule of the average workman’s 
day in the unsystematized shop, where such day’s work 
is varied, will show a surprisingly small proportion of 
effective time. 

Piece-work is often used, but is bound to be unequal. 
The rates, determined by no exact method, are often 
subject to change, and the output of such piece-work 


is frequently limited by the unions. This lack of plan- 
ning the work at the start, of complete instructions, of © 


coordinating the departments and routing work through- 
out each operation, results in a congestion of unfinished 
work at many points. This slows down the output, 
occupies space and ties up capital. The frequency of 
mistakes in rush times and of shortages that must after- 
wards be made up, are not always called to the atten- 
tion of the management. It is exceedingly difficult, also, 
in this type of plant to secure a high quality of work 
and to maintain it uniformly. Then, too, the costs 
fluctuate a good deal. | 

E. Efficiency of Workers. The efficiency, as a whole, 
is low and especially so in dull times. It is uneven and 
varies according to the executive ability of different 
foremen. The output of a man or machine is largely 
determined by the opinion of the foreman and not by 
any exact standard. Piece-work is not always fair, and 
may be too high or too low. There is no special in- 
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centive for a foreman to cooperate with the workman. 
Therefore, while the majority of the men may be doing 
what they consider a fair day’s work, and some few 
may be working efficiently, the efficiency of the whole 
islow. 

One example will illustrate a well-known loss in eff- 
ciency. A workman in the hat trade performed one 
process in making a hat by piece-work, and earned not 
over $15 a week. He was well adapted to that kind of 
work and could easily have earned $25 a week at that 
rate and would have been happier doing his best, espe- 
cially as he needed the money. He was limited to $15 
a week by the union. It cost that firm more by this 
method, because the floor space occupied by this part 
of the work could have turned out 60 per cent more hats 
if the men had been rightly selected for that kind of 
work and had been permitted to do their best. It also 
cost more because overhead charges were 60 per cent 
more per hat than was necessary for that operation. 
More than that, a workman who is well fitted for a task 
is not happy when he is not doing his best and earning 
all of which he is capable. There is an economic loss 
to each, and the result is bad. Even greater inefficiency 
than this may occur with day workers. 


II. SYSTEMATIZED MANAGEMENT 


This term as used here applies to the well organized 
and managed plants which make no claim to Scientific 
Management as such. In these plants the managers are 
methodical and systematic, have studied and system- 
atized each department carefully and aimed to secure the 
best that has been done in the line of systematizing up 
to the present time. As stated before, in some depart- 
ments of many such plants, the efficiency is exceedingly 
good. 

A. Accounting. In this form of management the ac- 
counting is well done. The books will show the condi- 
tion of the business quarterly or monthly, and in con- 
siderable detail. This will include the comparative fea- 
ture; that is, for example, last year’s costs to date with 
this year’s costs for the same period, for a given de- 
partment or product; will show costs of materials and 
labor, and the proportion of overhead charges that 
make up the cost of a single job or a given product. 


Such results may even be charted and shown in graphic 


form to the management each month. Other records 
will come up weekly or even daily. As accounting is the 
_ means by which is ascertained the exact condition of the 
business at a given time, the systematized management 


recognizes the importance of this information. Much 
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of this accounting, however, is done with the ultimate 
end of securing correct costs, and these cost data are 
relied upon almost wholly, (1) to establish the selling 
price, and (2) to point out excessive costs and indicate 
perhaps where they may be reduced. Many believe 
that when their accounting is well done they have a 
systematized and efficient plant, but this really covers 
one phase only of the management. 

Frequently, too, the clerical work in the different de- 
partments is not a part of the general accounting, and is 
not controlled by the ledger accounts. In other words, 
the same general system of accounting does not per- 
meate the whole plant and help to support itself. 

B. Purchasing. Materials and supplies are purchased 
through one man or department, a maximum and mini- 
mum generally established, and a decided effort made 
to purchase the materials best suited to the workrooms. 
Some analytic methods are used in determining the 
proper materials, and standardizing is done on the more 
important kinds. This purchasing department aims to 
have a stock of everything required, but buys largely 
what it is asked to. It does not always make purchases 
on complete specifications, and a lack of complete 
standardization increases the detail of that department. 
So far as the clerical system is developed, however, it 
is generally quite good. 

You will recall the words of a well-known railroad 
president some time ago who stated, before the Inter- 
state Commerce hearings, that the railroads had reached 
their ultimate end of efficiency. It is interesting in the 
light of this statement to note an example of efficiency 
in purchasing by one system of railroads, which has been 
acknowledged to me by railroad officials as leading in 
this particular department. This is the purchasing as 
done by Mr. Thorne, who buys over $40,000,000 worth 
of materials annually for the Union Pacific and South- 
ern Pacific railroad systems. One characteristic of Mr. 
Harriman when he took over a railroad was that he 
would go to any expense in order to standardize every 
bit of material used. Mr. Thorne is the man who car- 
ried this out. In a letter the other day he told me that 
in the standardization of printed forms alone he had 
saved over 30 per cent in the purchase of that particular 
commodity. In standardizing these forms he reduced 
them in number, specifying certain standard sizes of 
paper, type, and other conditions to be followed, and I 
have no doubt that in his other purchases his methods 
have secured a great saving over those of competing 
roads. 

C. Storage of Materials. A marked contrast to the 
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storage methods of the unsystematized plant will be seen 
at once. Here is an adequate room in charge of a store- 
keeper who issues stores only on requisitions, and is 
expected to keep his place neat and orderly and deliver 
his stores on call. A perpetual list is kept in the office 
and balances with the stores, and the balance is proved 
by an actual count of the stores once a year or oftener. 
Stores are partially classified and standardized to some 
extent. It is only the most-used stores that are assigned 
to orders before actually called for. The physical 
handling of the stores, moving them in and out of the 
storeroom, is done by the assistants of the storekeeper 
and the efficiency of this work and the orderliness of 
the department depend wholly upon the kind of man in 
charge. The central office can exercise very little real 
contro! in this department. 

Not all systematized plants control work from a 
central planning station by writing the operations for 
_ each process before the work is started; therefore ma- 
terials are not exactly predetermined and work is still 
likely to be started before it is discovered that some 
material is lacking. Neither are the quantities always 
kept up automatically through the purchasing depart- 
ment by a predetermined maximum and minimum of 
each kind. Also, it is general practice to have storage 
space for different departments, some of which are not 
under control of the office; for instance the miscellane- 
ous supplies used by the power department for repairs, 
piping and plumbing, electrical maintenance, etc., may 
be scattered about with little idea of order, while the 
actual materials for manufacture may be in good order. 

D. Execution of Work. A complete set of order- 
cards for recording and transmitting orders is in use. 
The worker receives a written order for the work he 
is to do. This seldom takes the form of an instruction 
card giving him complete information for every move 
and every tool. It is apt to say what the work is, as- 
suming that he will do it in a satisfactory manner. 
Workers almost always record their time for each job 
on a card which registers the labor cost accurately. 
. They do not always register the time lost in securing 
tools, materials and further instructions. The planning 
of a job, except in plants where the work is very largely 
repetition, is likely to be done as the work procceds. 
Piece-work is used wherever possible, and is considered 
the most economical way of performing a given opera- 
tion. It is fhe aim of most systematized plants to secure 
as much piece-work as possible. This may be unfair 
for different kinds of work to both employees and em- 
ployer. 
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Under systematized management the system keeps 
things running smoothly, avoids most of the mistakes 
due to the lax methods of the first kind of management 
and turns out a good product. But a lack of central- 
ized planning and centralized control of workers causes 
loss of efficiency. 

E. Efficiency of the Worker. The emphasis of sys- 
tematized management is laid on costs, freedom from 
errors and bad work, and the greatest output per man 
and per machine that can be secured. The standard for 
this output is generally established by the opinions or 
experience of the bosses, who have neither the time nor 


the training to ascertain it by exact methods. Great | 
-emphasis is put upon the installation of new and modern 


machinery, but there is not very much analytical work 
done by the management to ascertain whether the 
worker is working in the very best possible way, or 
whether he is adapted to the particular job he is given. 
The person who has charge of the employment considers 
that there are four classes of people—men, women, boys 
and girls. If the foreman wants a girl, that is sufficient 
information for the one in charge of the employment, 
and a girl is hired and assigned. Little or no thought 


is given to the question whether that particular girl is 


the right one for the task. 

For instance, in bookbinding there are different kinds 
of work. Laying gold leaf calls for a girl with small 
fingers and a delicate touch. Strength is not required. 
Another operation calls for a large, strong girl, who can 
easily handle bundles of work weighing seven or eight 
pounds. In proofreading the time reaction of seeing a 
word and grasping its meaning is a very important 
feature. Other girls doing inspection must have the 
ability to concentrate their minds on one particular op- 
eration. The different kinds of work demand girls 


selected with special reference to their aptitude for their — 


particular work. In every factory will be found work- 
ers in one department who cannot successfully do their 
work, but who could successfully do work of another 
kind. The scientific selection of the worker is almost 
unknown in the systematized plant, and this fact alone 
makes impossible the highest efficiency. 

When I think over the psychology of industrial 
workers, I am reminded of my own experience in col- 
lege. In the psychological laboratory tests were made 
on all my class. I had the quickest time reaction from 
seeing a flash of light to muscular action in pressing a 
button; I had the slowest time reaction in the class to 
seeing a word, comprehending its meaning and then 
pressing a button which registered the time it had taken 
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me to see and comprehend its meaning. This experi- 
ment showed the reason why I was the slowest reader in 
my class and why on a given task in reading, in litera- 
ture or any other subject, I took longer than any one 
else. While not a sprinter, my record for the fifteen- 
yard dash has never been beaten—not because I was a 
fast runner, but simply because the time reaction to mus- 
cular effort enabled me to get off more quickly after the 
pistol shot than any one else. I never could have made 
a proofreader, or earned my salt as bookkeeper, but I 
think I should have made a tolerably good motorman. 

The step from unsystematized management to sys- 
tematized is a difficult one because it generally means 
a more radical change in the personnel of the super- 
visory force than does the other step. The unsystem- 
atic manager is likely to associate with him men of a 
similar type. To do one’s work in a systematic way is 
not wholly a matter of training, and the foremen and 
superintendents in a thoroughly unsystematized plant 


cannot always develop the habit of working by means of . 


system. The unsystematized plant still remains, either 
because its competitors are in the same condition or be- 
cause there is a large difference between costs and sell- 
ing price, or because the business is dominated by one 
or more strong characters whose ability in other phases 
of their work more than makes up for their lack in 
organizing ability. Sooner or later, however, this class 
of industries will be forced to change or be eliminated. 
This has already taken place in a number of industries, 
as for example, the manufacture of shoes. 

Twenty-five or thirty years ago there were more shoe 
shops than there are today. The competition in manu- 
facturing shoes and the intricacy of the detail haye made 
it impossible for the unsystematized plant to grow be- 


yond the limit of the single foremanship plan, with the © 


result that only the systematized plants could increase. 
The others were absorbed or ceaséd to be, and today 
there is probably not an unsystematized plant engaged 
in the manufacture of shoes. Indeed, some few shoe 
manufacturing concerns are developing Sctentific Man- 
agement very rapidly in all their departments. And 
what has happened to the shoe industry is now happen- 
ing to other industries which are in the transitional 
period through which the shoe manufacturing industry 
passed twenty or twenty-five years ago. noe 


III. SCIENTIFIC MANAGEMENT 


A. Accounting. The accounting under Scientific 
Management shows the manufacturing and expense ac- 
counts for the year by thirteen periods of four - weeks 
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each, instead of twelve monthly periods, and at the ex- 
piration of each of these periods it shows the profit and 
loss and assets and liabilities. These in the unsystem- 
atized plant are shown yearly, and not always in the 
systematized plant are they shown even monthly. Fur- 
ther, the group and unit costs of the various products, 
the cost and output of each department and all ex- 
penses which might be applied directly to the product, 
are shown in full, and the “comparative” features are 
much more useful because four-week periods give a 
more equal basis for comparison. A monthly state- 
ment as shown by the books in the systematized account- 
ing does not give an accurate comparison because, for 
instance, some months will have five pay-rolls where 
others have four and the number of working days 
varies by quite a per cent because there may be five 
Sundays or five Saturday half-days. 

In substance, the general accounts of the company are 
shown in more complete form every four-week period 
than is shown by the yearly accounting in the system- 
atized class. The ledger accounts have absolute control 
over the stores department, over the quantity and value 
of stores, work and materials in process, and manu- 
factured goods; and as every department and function 
of the manufacturing coordinates with every other, the 
accounting becomes a part of the very bone and fibre of 
the manufacturing. 

One radical difference in point of view is that the 
ascertaining of costs does not have a special system 
installed for just that purpose, and the ascertaining of 
costs is not the end sought. Under Scientific Manage- 
ment costs come as a by-product of the means used for 
increasing efficiency. For instance, a ticket made up in 
the central planning department, when combined with 
the instruction card, serves to plan the work in advance; 
then it is used to control the order of work by being 


“placed on a bulletin board; then it gives the workman 


his particular piece of work to do with the instructions 
how to do it. On this ticket is stamped the time at 
which the work is begun and when it ends. This same 
ticket then serves to check off the progress of the work 
on the route-sheet. Then it goes to the accounting de- 
partment from which the man’s pay is made up. . It is 
then redistributed and furnishes the labor cost of the 
particular operation on the cost-sheet of the job. From 
cost-sheets similar to this are summarized not only the 
cost on all jobs, but also the department expenses and 
charges which appear in each four-week period 
statement. 

In other words, the mechanism used under systema- 
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tized management for ascertaining costs performs little 
other work; under Scientific Management it has per- 
formed its part in producing work, and from it, as a 
by-product, so to speak, come the costs. 

The ascertaining of costs by this method is done with 
but little more expense than is necessary for handling 
the regular work of operation. Too much emphasis 
cannot be placed on the value of the comparative feature 
in accounting. Comparisons are a great spur to in- 
creased efficiency, and this fact is recognized as well in 
the systematized management. For example: a certain 
group of department stores each doing a business in a 
different city and non-competitive, have found such 
good results from uniform accounting methods and the 
information that comes from comparison, that they 
jointly employ an accountant who collects the monthly 
reports in detail from these stores so as to make a com- 
parison by items, and then prints these data for the use 
of the management of each store. 

For instance, one manager finds that Department A 
in his store did $50,000 worth of business the preceding 
month, had $35,000 worth of stock on hand, and is 
shown in detail what the labor and other expense items 
of that department were. He sees that another store 
did $55,000 worth of business in Department A and had 
a stock of but $20,000. He immediately summons his 
buyer and informs him of the result of this comparison, 
and asks why he cannot do as well as the buyer in the 
other store and release $15,000 of capital now tied up in 
stock. The knowledge of what can be done and is done 
by the other store is often sufficient stimulus in itself 
to cause to be accomplished what otherwise would not 
be considered possible. 

The expense and frequently the shutdowns for the 
purpose of the annual stock-taking are eliminated under 
Scientific Management, because the accounting abso- 
lutely controls the movement of materials in and out 
of the stores department, so its records show at all times 
the amount in stores and this value can be ascertained 
when desired. The work of proving the items of stores 
is done continuously, and the days, which often become 
weeks and months, that elapse before even large and 
well-organized concerns get the results of their stock- 
taking become a thing of the past. One large concern 
which is a customer in a business in which I am inter- 
ested finished its year of stock-taking January 1, and 


it was early in August of this year before it got the _ 
results and khew how much stock it had on hand Janu- | 


ary 1. The same will apply to the amount of materials 
and labor in process, which the systematized manage- 
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ment finds even a harder problem to handle, and also 
to the value of manufactured goods. 

B. Purchasing. Scientific Management is not satis- 
fied merely to have plenty of materials on hand when 
wanted, to roughly standardize the principal items of 
stock used and to buy at the market rate, but demands 
that all materials be carefully studied with reference 
to— 

First. The greatest adaptability to the work. 

Second. Quality and uniformity. 

Third. Price. 

Fourth. Determination of the proper maximum and 
minimum that shall be carried, so that the stores depart- 
ment may automatically govern materials and supplies 
which should always be on hand. R 

When this has been done, care is taken to make all 
purchases on detailed specifications. The importance of 
using materials best suited to the work and which are 
uniform in quality and by standardization reduced to 
the smallest variety, is not sufficiently appreciated by 
the buyer in even the systemattized plant. 

For example, a manufacturer of razors using a thin 
blade could not secure a steel which would always act 
alike and produce a uniform result with uniform treat- 
ment. He employed a steel expert of reputation to as- 
sist him. This expert purchased the best razors that 
different barbers had, analyzed them chemically and 
microscopically, and, as every man who uses a razor 
might guess, found very great variation even in the 
same makes. In fact, he satisfied himself that no razor 
manufacturer, however well-systematized his plant was, 
had ever scientifically determined the best steel, or had 
purchased it on a formula that would standardize this 
material. As a result, all these years the buying of a 
razor had been a lottery. 

After many tests this expert secured from various 
steel manufacturers samples of steel on their formulae 
and his own, and he finally developed a formula that 
would give the best razor steel known and maintain it 
uniform. As a result of this method of buying this 
manufacturer stood alone among the razor producers 
of the country in ability to produce razor blades of 
standard quality. If all his methods are as scientific as 
this, it is doubtful whether his competitors will ever 
overtake the lead he has secured. This is not an extreme 
example by any means. 

Another illustration of the standardizing of materials. 
In studying the supplies of a business it was found 
that there were twelve kinds of wrapping paper reg- 
ularly used and an investment of $2,500 was needed 
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to carry a sufficient amount. This was standardized 
and now the twelve kinds of paper have been reduced 
to four, with a saving of $1,000 in the stock, 60 per 
cent in the storage space occupied, and the available 
worth of this paper for the demands that may be made 
‘on it is 20 per cent more than what it was formerly. 
’ This illustrates the saving made on but one class of ma- 
terial used in a factory where standardization is being 
worked out. 

Such methods of purchasing compel the purchasing 
department to be intimately associated with the work- 
ing of the materials through manufacture, and result in 
the following: 

First. Uniform material best adapted to the work 
saves labor and delay in workrooms. 

Second. Minimum of kinds and sizes necessary to 
be carried. 

Third. Storage space saved. 

Fourth. Lower costs through buying in larger lots. 

C. Storage of Materials. The physical aspects of a 
storeroom under Scientific Management do not differ 
greatly from those in the systematized. A proper means 
of ho!ding or piling the stores, laid out in an orderly 
fashion, is provided. To avoid confusion in a varied 
terminology, mnemonic symbols are used to designate 
the different kinds of stores. The maximum and mini- 
mum mentioned above are determined for each kind, 
and kept on the ledger sheets in the central planning 
room. The bookkeeping for the stores is not carried on 
in the storeroom, the storeroom force simply acting on 
orders. The location of the materials is also indicated 
on the ledger sheets, or, as they are known, the bal- 
ance of stores sheets. | 

The storeroom in the systematized plant is not likely 
to carry all the materials and supplies used in the entire 
plant. The engine-room, plumbing and construction 
supplies may be carried in places provided for them, 
but not controlled as other materials are. Stationery 
and office forms and supplies may be carried somewhere 
else under a different system. Even in well-systema- 


tized plants such items as are not considered a part of 


the general stores system cause more or less trouble by 
being used up unexpectedly. 

Under Scientific Management it is not sufficient, 
when materials are required, to send a requisition to the 
stores department, but all orders or work which require 
material have the items looked up and assigned to the 
specific orders by the balance of stores clerks, and this 
material when assigned to a given order is not available 


for another order which may follow. This is done 
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before the materials are required for use, and this 
method serves as advance warning to the stores clerks 
if an unexpected demand for a particular material is 
likely to occur. Quick action is then possible in pur- 
chasing more. 

The work of moving materials into the stores depart- 
ment and moving them from the stores department to 
the particular place where they are to be used, becomes 
a function of the planning of the work, and of the rout- 
ing of the work, and the workman who is to use them 
should not be delayed or have to give a thought to the 
materials which he needs for his next job. They are 
moved in the right condition for his use to the point 
where he can use them to the best advantage. The 
time which the workman spends looking for or waiting 
for his materials can be better spent in effective work. 
The proper working of the stores department in many 
industries, and especially in mercantile establishments, 
is a very important one. 

D. Execution of Work. The theory of the proper 
execution of work is that it should be planned com- 
pletely before a single move is made—that a route-sheet 
which will show the names and order of all the opera- 
tions which are to be performed should be made out and 
that instruction cards should be clearly written for each 
operation. Requisitions on the stores department show- 
ing the kind and quality of the materials and where they 
should be moved, and lists of proper tools for doing the 
work in the best way, should be made up for each 
operation, and then by time-study the very best method 
and apparatus for performing each operation is de- 
termined in advance, and embodied in the instruction. 

By this means the order and assignment of all work, 
or routing as it is called, should be conducted by the 
central planning or routing department. This brings 
the control of all operations in the plant, the progress 
and order of work, back to the central point. Infor- 
mation which even in the systematized plant is supposed 
to be furnished by the knowledge of the workman or 
the gang-boss or foreman, is brought back to the plan- 
ning room and becomes a part of the instruction card. 

In many unsystematized plants no attempt is made to 
change the method by which the workman performs his 
operations. Plenty of time and money may be spent on 
special machinery, but when that is installed very little 
time is spent in a close analytical study of the time 
elements and motions involved in operating, in order to 
make it possible for the workman to work in the easiest 
and best way and to furnish a fair basis of remunera- 
tion. 
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When the analytical study has been made, the prob- 
able time of operation determined, and a sufficient in- 
centive has been added in the shape of a bonus for per- 
forming the work in the given time and in the way 
specified, then work can be much more accurately con- 
trolled from the central planning room because it is 
likely to be done in approximately the time determined 
and without lagging. 

By functional foremanship, which has been described 
by previous speakers, the management brings to bear 
on each phase 6f the work a man particularly fitted by 
selection, training and experience to assist in perform- 
ing that part of the work. His function is to assist the 
worker and cooperate with him to enable him to increase 
his earning capacity by eliminating trouble or delays or 
wrong methods. Even in the well-managed systema- 
tiged plant the manager will tell you that the weak point 
in his business is the inability to secure good foremen, 
or good superintendents. He demands: 


First. That the foreman shall know all about the 


work which is done in his department. 

Second. That he be a good disciplinarian. 

Third. That he have the ability to crowd work 
through and get it out quickly. 

Fourth. That he be cautious and accurate. 

Fifth. That he be able to keep account of innumer- 
able details. 

To find all these qualities combined successfully in 
one man is exceedingly difficult, to train such men is also. 
difficult, and to secure them by natural selection and 
“survival of the fittest” takes too long; but to train men 
for functional foremanship by selecting the best man 
fitted to do the particular function and then training 
him in that, is simply one kind of division of labor 
which has marked the progress of civilization. | 

The execution of work which is largely repetition, 
where the individual processes are simple, reaches a 
very high efficiency in many systematized plants. The 
difficulties in securing efficiency increase as the work 
becomes more varied and with less proportion of it 
repeat-work, and in proportion as these difficulties in- 
crease ordinary systems fail to produce results in more 
intricate work. This can be attained, however, by the 
central planning room from the analysis and time-study 
which is put into all operations of work and reduced to 
instruction cards. 

E. Efficiency of the Worker. On many simple oper- 
ations ‘in manufacturing, piece-work has always been 
considered the most efficient method of securing output 
and low costs, and it is true that where the remunera- 
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tion is a just one and when the employee is supplied 
with proper materials and works to the best advantage, 
this method of performing work approaches very close 
to that of Scientific Management, but such conditions 
of piece-work are the ideal rather than the usual. As 
stated above and emphasized by previous speakers, 
piece-work with prices based on the snap judgment of a 
foreman or by an imperfect test of a single worker, is 
not the correct method to secure the greatest efficiency. 
Besides this, there are many kinds of work which are 
not adapted to piece-work. Under Scientific Manage- 
ment the efficiency of the worker and machine depends 
on five other conditions, after assuming that the parts 
of the management which have to do with purchasing, 
storage of materials, etc., are well performed. These 
conditions are: 

First. Analysis and synthesis of the elements of op- 
eration. | 

Second. Scientific selection of the worker. 

Third. Training of the worker. 

Fourth. Proper tools and equipment. 

Fifth. Proper incentive. 

First. The first condition on which the efficiency of 
the worker depends is that the management shall an- 
alyze carefully and thoroughly every operation into its 
ultimate elements; shall then reconstruct those elements 
in their proper sequence, eliminating those which are 
unnecessary or those which are bad, and reducing the 
form to a written instruction card for him to follow; 
the time elements having been determined and becoming 
a part of the instruction card. It is interesting to see 
what develops when one really begins to study a seem- 
ingly simple operation. The motion-study alone of 
bricklaying makes possible the elimination of sixteen 
unnecessary motions. The change in location of a 
machine which was operated by a girl who sat with her 
back to an aisle where heavy trucking was done caused 
an increase of 25 per cent in her work. Every time 
she heard a truck approaching she involuntarily shud- 
dered, probably wondering if the truck would strike 
her. Removing this operator to a quite corner caused 
the increase. 

One factory doing light manufacturing has lately put 
some time into studying what have always been con- 
sidered simple operations. In certain places a differently 
shaped receptacle was made for the articles on which 
work was being done, bringing the pieces within six 
inches of the left hand, whereas for years before the 
worker had had to reach for these and occasionally stop 
work to bring the articles farthest away within reach 
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with a sort of a hoe. Other operations in this plant 
have been simplified by changing the position of some 
workers so that the porter who supplies materials can 
do so without interrupting and causing a stop in the 
work several times a day. A study of extra steps and 
little delays by an intelligent observer is a necessary 
work before the greatest efficiency can be secured. 
_ When all these analyses have been reduced to writing, 
a study of the type best fitted to do this work is made. 

Second. Scientific Selection of the Worker. The 
type of worker who physically and mentally is best 
fitted to do a kind of work must be selected after a 
careful analysis of that class of operations made with 
reference to physiological and mental differences in 
human beings. The difference in output and quality of 
work has been found to vary as much as 40 per cent 


or 50 per cent im a group of men or women engaged. 


on the same kind of work. As they were of apparently 
equal intelligence and education, this could be explained 
only by the physiological and mental differences. As 
a result of time-study and motion-study of various 
groups of operations in one large manufacturing plant, 
it has been found that there are so many workers per- 
forming a kind of work to which they are not suited, 
but who might excel in another kind of work, that the 
management has laid plans to establish classes to in- 
struct workers to do another kind of work better 
adapted to their capacities. 

Of two different departments, A and B, for instance 
—A containing thirty girls and B twenty—it has been 
found that over 20 per cent in A are unfitted for that 
kind of work, but would be fitted for work in B, and 
vice versa. A scientific selection of the workers is 
possible only from the analysis of operations. The 
effectiveness of this will be greater when the principles 
of the psychology of working and kinds of work are 
better understood by industrial managers. 

The psychology of advertising has lately been com- 
ing to the front. The psychology of industrial workers 
is still a great field for research. The vocational schools 
will not perform their true function properly until they 
come to a better knowledge psychologically of the men- 
tal and physical requirements for different kinds of 
work, and are able by tests to determine in which their 
pupils are likely to be successes or failures. 

Scientific selection of the workmen is but a part; the 
scientific selection of foremen, of superintendents and 
managers is just as important. How frequently one 
sees a man struggling with the details of an office or 
with the wear and tear of executive work, on the verge 
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of nervous prostration, when that man is wholly unfit- 
ted for that kind of work and his attempts successfully 
to perform it result in his undoing. If managers them- 
selves knew how to judge a man’s fitness for his work - 
and were more observing, there would be many less 
breakdowns and physical wrecks than there are now. 

Third. Training of the Worker. Having first car- 
ried out the study of the operation which has pointed 
the way to the proper selection of the worker, it be- 
comes the duty to train the worker to do the work in 
the way which the result of the analysis has shown 
to be the best way. This will be accomplished by a 
functional foreman whose duty it is to train the work- 
men and help them on each job to get started right. 
If they fail to do the task in the time fixed it is the duty 
of the functional foreman to find out why they have 
failed, and to help them do the work as it should have 
been done. This is a wide departure from the old 
school, which assumes that the journeyman has sufh- 
cient knowledge to do his own work in the most effi- 
cient manner. In the training of workmen it is inter- 
esting to see how they develop through an aroused in- 
terest and cooperation of those over them. 

Fourth. Proper Tools and Equipment. The fourth 
condition is that the worker be supplied with the best 
tools and just the ones needed for the particular opera- 
tion, and supplied when needed; that he be given the 
best machine, maintained in first-class condition, so that 
machine, belt and tool failures will be reduced to the 
minimum. To maintain the machinery, etc., in this con- 
dition is a duty of the management, and Scientific Man- 
agement provides the means with which to do this. 

Fifth. Proper Incentive. Sufficient incentive should 
be given the worker to perform the operation or the 
task that has been set in the given time. To make this 
possible for the worker, functional foremanship is nec- 
essary and the principal object of such functional fore- 
man is to assist the worker and eliminate trouble or 
delay. The functional foreman trained to his specialty 
will do this more effectively than the old-fashioned all- 
around foreman. Examples have been given by pre- 
vious speakers of relative increase in efficiency of the 
worker as a result of Scientific Management. Of 
course such relative increases in output cannot be con- 
sidered universal. Certain machines are not mechan- 
ically able to run at double or triple their former speeds, 
but Scientific Management tends to lessen the number- 
less little delays which the condition of the machine, of 
the material to be worked upon, or the instructions to 
the worker, may have been responsible for. 
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It must be to the financial interest of the worker to 
be industrious, and it has been shown to be for the 
interest of the management to do everything to make 
possible and profitable this increased industry of the 
worker, thereby gaining a more uniform output, and 
an output per man or machine which is maintained 
more uniformly in dull or busy times. 

There is another feature which is of interest; that 
is, if the worker engaged on the task and bonus does not 
receive his materials promptly and on time, if his ma- 
chine is not in the condition it should be, or there are 
other avoidable delays, the worker has sufficient inter- 
est in the probable loss of his bonus to make a serious 
kick, and it is the duty of the gang-boss to immediately 
right this trouble. Therefore, the workman and the 
boss are together demanding of the management that 
as nearly as possible perfect working conditions be 
maintained. 


IV. CONCLUSION 


The central planning and control of work which is 
such a vital part in Scientific Management is not devel- 
oped to the same degree in the systematised. In sys- 
tematized plants where complete planning is attempted, 
however, the instructions and orders particularize what 
is to be done rather than how it 1s to be done. 

In the systematized plant the system in one depart- 
ment has been planned especially’ for that department, 
and is not a part of the system framework which per- 
vades the whole, as in Scientific Management, and it is 
a constant fight to maintain such independent systems 
and especially to change and modify them with changed 
conditions or the increased growth of the business. 

In closing let us see the effects of this type of man- 
agement in general on the plant, the product, the worker 
and the management. 

Plant. Scientific Management furnishes the machin- 
ery for maintaining the plant in better condition by cen- 
tralizing the control, by the use of such devices as the 
standing order file in which are collected and reduced 
to writing and properly indexed the practices and rules 
of the company. From it, by listing and making a cer- 
tain program of things to be done—the departments, 
machinery, shafting, drains, gutters, etc., to be in- 
spected—this program can be handled month after 
month by routine in a manner which the management 
has carefully predetermined. To attend to the main- 
tenance of a plant in this way is working to prevent 
delay and expense rather than cure it afterwards. For 
instance, eliminating delays due to belt failures, shaft- 


BULLETIN OF THE TAYLOR SOCIETY 199 


boxes which have been overlooked and run dry, and 
indefinite inspection of premises, pipe lines, traps, etc., 
tends to save expense by preventing trouble. 

Product. The product of such a plant should be more 
uniformly even, and there should be fewer mistakes and 
less inferior work. Once a standard is set for each 
operation, that standard can be maintained. It costs 
little more to maintain a high standard under these 
conditions than a low one under old conditions. 

The Worker. The condition of a worker’s mind has 
a very large effect on his physical being. There is a 
psychological effect on a worker in having the work 
divided into definite tasks, each one having its goal in 
sight and sustaining effort to that time. The piece- 
workers in one plant in which I am interested were 
interviewed by a woman journalist at the time so much 
publicity was given to Scientific Management by the 
hearings before the Interstate Commerce Commission, 
and she asked them how they liked the task and bonus. 
They said they didn’t know why it was, but they liked 
it; they were earning more. But that was not all: the 
piece-work flowing to them in an unending stream had 
been discouraging; there was something they could not 
understand, but when it was broken up into definite lots 
they liked it much better. You can discourage any man 
by setting him to work with a pick and shovel and tell- 
ing him to shovel away a hill. He knows he can never 
get it done, but if you say: “Here, you shovel so many 
tip-carts full in a day, or in a given time, and you will 
have a certain percentage of increase of pay for that 
time,’ you have changed the point of view, and that 
man every time he finishes a tip-cart full has accom- 
plished a definite task. His effort is sustained for that 
time, and he is going to be able to sustain that effort in 
the future. That is one reason why profit-sharing 
among the working classes is almost an absolute failure 
so far as increased efficiency is concerned; the time of 
sustained effort for a year or six months is too long. 
Neither can a worker do his best work who is nagged by 
a foreman, who has been given insufficient instructions 
and is fearful lest he is doing his work wrong, and 
who, having made a mistake, is jumped on, oftentimes 
perhaps unjustly. He is not in a frame of mind to do 
his best work if he wishes to. 

In one factory there was great difficulty in keeping 
the women workers in a certain department. They 
were either unwilling to continue to work or frequently 
gave out, and it was a puzzle for sometime to find out 
what the trouble was. When the analysis and time- 
study were put into this department, it was found that 
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part of the trouble was due to the fact that they were analysis and 25 per cent common sense.” 


not earning so much as workers in adjacent depart- 
ments, that they were nagged by the foreman who did 
not understand how to handle help, and that they were 
working at a disadvantage in the arrangement of their 
work places. The first step was to fit up their places 
_ so they could work to the best advantage. A time-study 
then showed that by working according to instructions 
they could easily do 50 per cent more work. To insure 
the work being well done, one of the best girls was 
selected as an inspector and given charge of their 
work, the foreman having nothing to do with them. A 
few of the girls were tried on the extra work—work- 
ing under the constant instruction of the time-study 
man and being paid an additional amount. 

All the girls who were physically fitted for this kind 
of work tried the extra amount, which they did easily. 
The result of the extra pay, freedom from the nagging 
of the foreman, and easier working conditions, imme- 
diately stopped the difficulty in keeping workers in this 
department. One or two of these workers, according 
to the report of the factory nurse, have gained weight 
since this change was made. 

After this had been in effect for a while, the constant 
request of one girl that she be allowed to undertake one- 
third more work, or double the original amount, was 
granted with the approval of the factory nurse, who 
watched her closely. This was a task not set by time- 
study, but one which the girl herself thought she could 
undertake. She found, however, that it was too much 
and gave it up voluntarily, but she is still doing 50 per 
cent more work that she was originally. She is a girl 
well fitted for the kind of work and for her a larger 
task could be given, but tasks are set with the idea of the 
average worker who is first selected for the particular 
kind of work. It must be considered that the effect of 
task and bonus work under the proper conditions tends 
to greater industry, better discipline, a happier disposi- 
tion and greater interest in work on the part of the 
workers. Greater regularity, greater accuracy and neat- 
ness must and do have an influence on health and 
character. 

Management. It is probable that the point of view 
of heads of departments and those responsible for the 
management becomes quite as much changed as that of 
the workers. When mistakes are made the responsibil- 
ity is fixed and the management cannot dodge the fact. 
A manager also realizes as never before the value that 
must be placed on analysis. As Mr. Taylor once said: 

“Thought under Scientific Management is 75 per cent 


When a seemingly difficult operation has been an- 
alyzed to its last detail, it is not so difficult to recon- 
struct it on the proper lines. There is, too, an added 
interest to the management in the feeling that it is 
working on a plan, the underlying principles of which 
are already determined, and the details of which are to 
be developed in accordance with those principles more 
and more finely as years go by. 

It has been my pleasure to have employed a number 
of young college men. Before they start to work, while 
they are in the only impressionable period that exists 
after they leave college—that is, when they first come 
under the eye of the manager—TI tell them that had I 
known or realized the comprehensive plan of work under 
which I am working now, an equivalent of three years 
of the hardest work I have ever done could have been 
saved. The hard work would not have been saved, but 
I should have been saved three years because I should 
have been working on a plan rather than groping 
around in the dark and formulating plans many of — 
which have had to be abandoned. 

Probably many of you will say, “That sounds all 
right, but is not fitted for my business.” I was very 
much interested to talk with a man who is the editor of 
one of the most progressive magazines, who told me 
today that he had been using some of the apparatus 
which he had seen in use under Scientific Management. 
His work is editing. Editors have always said that their 
work is not subject to Scientific Management because 
their work does not deal with systems,—their work 
deals with brains. I was much pleased to have him tell 
me that he has constructed a bulletin board in his of- 
fice with which he is planning his editorial work, so 
that already he has done four months work in one 
month and is up here for a two weeks vacation, or some- 
where for a two weeks vacation, because he has that 
time which he never had had before under the old work- 
ing conditions. Besides this saving in his own time, 
he has reduced the amount of money invested in a mass 
of paid articles, and now buys such only as are required 
for a given edition. ) 

Beneath all this there is a good deal of philosophy. 
It seems to me that this is the best solution of a fair 
compensation for labor because it puts a premium on 
the efficiency of both employees and employer, and the 
success of Scientific Management depends upon this 
close cooperation of employer and employee. Along 
some such line it seems to me will sooner or later be 
worked out the great problems of labor and capital. 
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COMMITTEE ON MANAGEMENT WEEK 


Y agreement of the cooperating societies a joint 
Committee on Management Week has been or- 
ganized with headquarters at Cleveland. This com- 
mittee will organize and supervise al! activities of 
Management Week. 
The Committee consists of five members : 
Mr. V. P. Geffine, National Association of Cost 
Accountants. 
Mr. J. F. Price, Society of Industrial Engineers. 
Mr. Keppele Hall, Taylor Society. 
Mr. D. W. K. Peacock, American Management Asso- 
ciation. 
Mr. John Younger, The American Society of Me- 
chanical Engineers. 


This committee has mapped the United States into seventeen 
territories and has assigned regional directors to each. 
. The duty of these regional directors is to stimulate interest 

in Management Week in their territory, to foster meetings, 
and to see that good programs and good speakers are arranged 
for. It is their duty to act as a clearing house between the ter- 
ritory they represent and the national committee here in Cleve- 
land. This aes worked out very well last year and is being 
considerably increased in scope this year. 

Territory No. 1—Buffalo, including Erie, Pa., on the west 
and Albany, N. Y., on the east. Mr. W. W. Kincaid, President 
of The Spirella Co., Inc., Niagara Falls, N. Y., and President 
of the American Management Association, is assigned as re- 
gional director. 

Territory No. 2—State of Ohio, is assigned again this year to 
Colonel Keppele Hall. 

Territory No. 3—New England Territory outside of Boston 
includes principally Western Massachusetts, Connecticut, Ver- 
mont, Maine, and New Hampshire. Mr. Henry S. Dennison, 
member of many societies is assigned as regional director and 
Mr. L. M. Lamb of the Greenfield Tap and Die Corporation is 
suggested as one of the committee. 

Territory No. 4—Boston vicinity, and Rhode Island, is again 
assigned to Sanford E. Thompson, who made such a success 
of the Boston meetings last year. It is suggested that F. Rich- 
mond Fletcher of Scovill, Wellington & Co. of Boston will act 
with him on the committee. 

Territory No. 5—New York City and New omg g Irving 
A. Berndt is assi as regional director with Mr. J. M. Jor- 
dan, President of the National Association of Cost Account- 
ants, to assist him. 

Territory No. 6—Philadelphia and Harrisburg, and points 
south to Carolina. Mr. Elisha Lee of the Pennsylvania Rail- 
road is being approached to act as regional director and John 
Scanion of the Hess Bright Manufacturing Co. is suggested 
to act on his committee as representative of the National As- 
sociation of Cost Accotntants. 

Territory No. 7—Pittsburgh District and West Virginia. 
K. F. Treschow, Secretary of the Western Pennsylvania En- 
gineering Societies, is assigned as regional director. Mr. C. 
G. Jensen of the A. M. Byers Co. is suggested as one of his 
committeemen. | 

Territory No. 8—Illinois and Wisconsin, with Chicago as 
headquarters. Professor Hugo Diemer is again assigned as 
director for Chicago. 

Territory No. 9—Indiana and Kentucky. T. Neill Wynne 
of the Indianapolis Light and Heat Co. has been assigned as 
regional director. _ 

Territory No. 10—Alabama and the states touching it. This 
= has Mr. J. W. Moore of Birmingham as its regional 

irector. \s 
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Territory No. 11—Oklahoma, Texas, Arkansas, and Louisi- 
ana. This is practically the oil field region of the country and 
Tulsa is having a petrolum exposition during Management 
Week, at which Mr. J. E. Stillwell is arranging to have papers 
delivered on management subjects. Mr. H. P. Porter of Tulsa 
is assigned as regional director with Ralph O. Van Thurn of 
the Cosden Company assisting him on the committee. 

Territory No. 12—Colorado, Wyoming, Utah, Idaho, and 
Montana. A. H. Lichty, Vice-President of the Colorado Fuel 
and Iron Co., of Denver, is assigned as regional director. 

Territory No. 13—Minnesota, the Dakotas, Nebraska, and 
Iowa. Mr. Dean Flowers, President of the St. Paul Engineer- 
ing Society, is assigned as regional director with Mr. F. H. 
Tuttle of the N. A. C. A. and the Photo Plating Co. of Min- 
neapolis assisting him on the committee. 

Territory No. 14—California and Nevada. Mr. Robert Sib- 
ley of The American Society of Mechanical Engineers is as- 
signed as regional director with Mr. C. A. D’Arcy of the Zel- 
lerbach Paper Co. of San Francisco assisting him. 

Territory No. 15—Oregon and Washington. This territory 
is showing a great deal of enthusiasm under the direction of 
Ira Dye of Seattle, who has been assigned as regional director. 

Territory No. 16—Detroit, Michigan. The Society of In- 
dustrial Engineers, Detroit Chapter, has taken the initiative 
and is arranging a two-day program. It is suggested that the 
S. I. E. chairman act as regional director for the State of 
Michigan. Mr. J. J. Martindale is their Chairman and it is 
suggested that F. H. Dodge, Vice-President of the Burroughs 
Adding Machine Co., and Sidney C. Guthrie of the Jansen Mfg. 
Co. should act on his committee. 

Territory No. 17—Missouri and Kansas. Mr. Brockway, 
President of the Kansas Engineering Society, is assigned as 
regional director. 


Every member should plan to attend the Management 


Week meeting in his locality—on some evening during 
the week of October 22 to 27, as determined by his local 
committee. 

Not many notices giving detailed plans for the 1923 
Management Week have yet reached the office of the 


Taylor Society. One of the most interesting among 


those which have been received is the Columbus, O. 
program. Under the auspices of the College of Com- 
merce and Journalism of Ohio State University a three- 
day conference is to be held in Columbus on October 
24, 25 and 26. Round table sections of the conference 
have been organized for consideration of Industrial 
Costs, Production Control in Industry, Materal Con- 
trol, Problems of Market Analysis, Foreign Trade and 
Coal Storage. We have yet to learn of any local or- 
ganization which has found in Management Week such 
an opportunity for service to the community as is evi- 
denced in the programs of the Columbus group. 


HINKING is a natural thing, just as natural as 

breathing or nutrition. This means that one does 
not learn to think any more than he learns to breathe 
or to assimilate food. No one can learn to live, he 
can only learn to live weil. The thing is true of think- 
ing. You do not learn to think; what you learn to do 
is to improve your thinking—McClure: How io 
Think in Business, p. 6. 
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NEWS OF THE SECTIONS 
PLANS FOR THE YEAR—FALL PROGRAMS 
HE New York Southern Tier Section started its 
1923-24 activities with a joint meeting with the In- 
dustrial Relations Association, Elmira District, at EI- 
mira, September 12. The Managing Director of the 
Society spoke on “Industrial Tendencies and the Man- 
agement Problem.”, 

The next five meetings will be given up to round- 
table discussion of these topics: 1. Standards; 2. Gen- 
eral Accounting as Related to Production Control; 3. 
Cost Accounting as Related to Production Control ; 4. 
Overhead Distribution ; 5. Production and Stores Coii- 


trol Boards. 


The Central New York Section held no business 
meetings during the months of July and August, but in 
July had an outing, followed by a dinner at Three Riv- 
ers, New York, in conjunction with the Central New 
York Purchasing Agents’ Association. 
| The first regular business meeting was held September 

31 at Utica, New York. The session opened with an 
informal luncheon at the Utica Country Club, and the 
afternoon was spent in visiting various industrial plants 
in Utica, including Bossert Corporation (Metal Stamp- 
ings), Divine Bros. (Buffing Wheels), Foster Bros. 
(Metal Beds and Springs), International Heate; 
(Stoves and Heaters), Mutual Box Board Co. (Card 
board), Savage Arms Corporation (Arms and Washing 
Machines), Utica Cutlery Co. (Knives), Utica Duxbak 
Corporation (Trousers and Hunting Clothes), Utica 
Knitting Co. (Knit Underwear), and West End Brew- 
ing Co. (Soft Drinks). At about five o’clock in the 
afternoon the Section and guests met at the plant of the 
Foamite-Childs Corporation where outdoor and indoor 
demonstrations of the effectiveness of Foamite were 
given. After the demonstrations the Foamite-Childs 
Plant was inspected, followed by an informal dinner 
in the plant cafeteria. The company orchestra fur- 
nished entertaining music and accompaniment for the 
singing in which the Section and its guests indulged. 

Following the dinner and a very brief business meet- 
ing, Dr. H. S. Person, Managing Director of the So- 
ciety, gave an address on Industrial Tendencies and 
the Management Problem. 

The next meeting of the Section will be held in Syra- 
cuse, probably at the Chamber of Commerce rooms, on 
Friday, October 26th, and will be preceded as usua! by 
an informal dinner at 6:30. Inasmuch as this meeting 


will be the annual meeting for the election of officers 
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and transaction of general business, no paper will be 
presented, but there will be informal round table dis- 
cussion of topics of interest. 

It is planned to hold meetings each month during the 
winter at Syracuse, probably the last Friday of each 
month. Among the subjects scheduled for discussion 
are a case presentation of continuous employment result- 
ing from balanced production and sales, and a case 
presentation of sales engineering and sales planning. 

It is also planned to extend the service of the Sec- 
tion through a question department which will encour- 
age members to present their problems in writing, while 
the solution will be given, if a solution is found, at a 
regular meeting. If beyond the scope of the local sec- 
tion the questions will be referred to the parent society. 


The Cleveland Section will open its winter season 
during Management Week with meetings Wednesday, 
Thursday and Friday, October 24, 25, and 26. On 
Wednesday Colonel E. C. Peck will read a paper on 
“Standardization in its Relation to Management.” The 
next two days the participating sections join with the 
Society of Automotive Engineers who are holding their 
annual convention in Cleveland and are making a Man- 
agement Week function of it. 

The program for the balance of the winter is being 
prepared and will consist of definitely assigned topics 
for definite days monthly throughout the winter. 


Over sixty members and guests attended the luncheon 
meeting of the New York Section at Cafe Boulevard. 
October 4. The paper presented by Mr. W. H. Leffing- 
well is printed in full in this Bulletin. 

A committee consisting of C. L. Pearson, Chairmar ; 
F. E. Goltra, H. Ortman, D. J. Walsh, John Williams 
and Ruth Reticker was oppointed to draw up a program 
for the year. 


The Chicago Section is planning to continue this fal! 
its systematic study of eases illustrating management 
principles. Early in 1923 this section undertook a study 
of investigation and analysis, and followed this by a 
study of examples of standardization. This fall’s pro- 


gram now being organized by the Program Committee, 
Hugo Diemer, chairman, will center about the subject 
of Control, beginning with Materials Control. _ 
This month the section is concentrating on Manag-- 
inent week activities, including a meeting of the co- 
operating organizations Monday night, October 22, at 
the Western Society of Engineers, on the general topic 


by 
m 
Th 
ay 
+ 
« 


October, 1923 


“Mechanical Methods of Increasing Man Power;” a 
special meeting Wednesday at the Association of Com- 
merce; anda meeting Thursday evening at which a rep- 
resentative of each of the participating societies will 
speak on the general subject of ““Non-mechanical Meth- 
ods of Developing Man Power.” 


THE NEXT MEETING 

HE Society plans to experiment with a change in 

date of the first meeting of the year by holding it 
in January instead of in November or December. There 
are several reasons for the experimental change; one 
is the nature of the program being organized, but sev- 
eral impelling ones relate to conflicts or near-conflicts 
with other meetings whch are of interest to many mem- 
bers. The time was when the Taylor Society meeting 
could be held the same week as the A. S. M. E. meet- 
ing, thereby making practicable one trip to New York 
for the two meetings. Now that the A. S. M. E. meet- 
ing occupies all of one week (the first week in Decem- 
ber) such a juxtaposition is impossib'e, and trips in two 
successive weeks are impossible. Later in December is 
impracticable, the last week in November is Thanks- 
giving week, and. an earlier week in November ts diffi- 
cult for this year at least. So look for an announcement 
soon of the program of the January meeting. 


MEMBERSHIP CAMPAIGN 


A Continuinc To DAateE—THE SMALLER 
TRICTS IN THE LEAD—CLEVELAND LEADS METROPOLITAN 
Districts. 

F a society like the Taylor Society, a membership 

campaign must be a continuing affair. The So- 
ciety attempts to offer only a substantial commodity ; it 
addresses itself to the executive mind; it does not ap- 
peal to the emotions. Its prospect is the hard-headed, 
thinking executive. Therefore it cannot utilize the 
method of jaz and hip-hip-hurrah. It must build up its 
clientele by the deliberate and patient method of the 
bond salesman; not by the method of the patent medi- 
cine vendor. 

The membership campaign inaugurated last winter 
had not got fairly started when it had to be suspended 
for the summer months. Some districts were slower 
than others in organizing; other districts which effected 
an early organization met severe weather conditions ; 
in general, conditions made the work of last winter pre- 
paratory rather than productive of results. The follow- 
ing table therefore should not be taken too seriously ; i: 
represents an accounting for the early stage of the, cam- 
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paign. It does not give the total membership increase 
during the campaign period ; only that reported as the re- 


sult of organized effort : 
No.of New Percent 


District Members of Quota 
5§ Mass.—Framingham ............ 12 150. 
K4 Mich—Muskegon ..... 2 100. 
E4 N. Y¥—Upper Hudson Valley.... 2 100. 
E3 N. ¥.—Southern Tier Counties... 14 93.3 


2 N. H—Upper Connecticut Valley 
E2 N. Y.—Mohawk Valley......... 


26 Ohio—Cleveland 4 
C6 3 
Jl Ind.—lIndianapolis ............... 

6 Mass.—Norwood Section ........ 

7 Mass.—Worcester .............. 

16 N. Y.—North Central........... 

23 


14 N. Y—New York City.......... 
20 Penn.—Philadelphia ............. 
18 N. Y.—Buffalo, Niagara Falls... 


9 Mass.—Conn. Valley............ 
KI Mich—Ann Arbor ............. 
Al N. H.—Lower Conn. Valley..... 


22 Penn.—Williamsport ............ 


The first interesting fact disclosed by this table is the 
prompt and effective campaigning in some of the smaller 
districts. Those at the top of the list doubled their 
membership or did even better. The second interesting 
disclosure is the showing of Cleveland among the met- 
ropolitan districts, notwithstanding the fact that Cleve- 


land had hardly got started by the end of the spring 


season and expects to do its effective work this fall and 
winter. Cleveland spent much time in organization and 
preparation, and the value of organization and prepara- 
tion is evidenced by the striking immediate results. 
Cleveland’s organization is that of a central committee 
and a district committee for each of a number of dis- 
tricts into which the city is divided. The preparation 
consisted, first, of meetings in which local district mem- 
bers were completely informed concerning the objects 
and services of the Society ; and, second, of the prepara- 
tion of a special portfolio for local use. The portfolio, 
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